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Abstract of JP2000010120 
PROBLEM TO BE SOLVED: To enable high- 
quality image display by relatively simple 
constitution using light shielding films with a 
liquid crystal device of a type provided with 
these light shielding film on the lower side of 
TFTs. SOLUTION: This liquid crystal device 
has a liquid crystal layer held between a pair of 
substrates and pixel electrodes 9a disposed in 
a matrix form on the substrate for the liquid 
crystal device. The island-shaped first light 
shielding films 11c consisting of a high melting 
metal lined up in a scanning line direction are 
respectively electrically connected via contact 
holes (18) to island-shaped scanning line pats 
3a likewise lined up in the scanning line 
direction, by which one scanning line (300a) is 
formed. As a result, the resistance of the 
scanning lines is lowered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment 
using the liquid crystal equipment of a active-matrix drive method and this by thin film transistor 
(TFT is called suitably below) drive, and belongs to the technical field of the electronic 
equipment using the liquid crystal equipment of a format and this which are especially used for a 
liquid crystal projector etc. and which prepared the light-shielding film in the TFT bottom. 
[0002] 

[Description of the Prior Art] When this kind of liquid crystal equipment is conventionally used 
for a liquid crystal projector etc. as a light valve, various kinds of techniques which are explained 
below for high-definition-izing of a display image are adopted. 

[0003] When liquid crystal equipment is used for the 1st as a light valve, generally on both sides 
of a liquid crystal layer, incidence of the incident light is carried out to the substrate for liquid 
crystal equipments from the opposite substrate side by which opposite arrangement is carried 
out. Here, if incident light carries out incidence to the field for channel formation which consisted 
of the a-Si (amorphous silicon) film and p-Si (polish recon) film of TFT, in this field, a 
photocurrent will occur according to the photo-electric-conversion effectiveness, and the 
transistor characteristics of TFT will deteriorate. For this reason, it is common to an opposite 
substrate that the lig^tshieldlng film called a black matrix or a black mask from metallic 
materials, resin blacks, etc., such as Cr (chromium), is formed in each location which counters 
TFT, respectively. In addition, this light-shielding film has achieved functions other than the 
protection from light to the p-Si layer of TFT, such as improvement in contrast, and color 
mixture prevention of color material, by specifying the opening field (namely, field which incident 
light penetrates) of each pixel. 

[0004] especially , to use a-Si or p-SiTFT of the forward stagger mold which take top gate 
structure ( namely , structure where the gate electrode be prepared on the substrate for liquid 
crystal equipments at the channel bottom ) , in this kind of liquid crystal equipment , or a 
coplanar mold , a part of incident light need to prevent carry out incidence to the channel of TFT 
from the substrate side for liquid crystal equipments as return light by the incident light study 
system in a liquid crystal projector here . Similarly, a part of reflected light from the front face of 
the substrate for liquid crystal equipments at the time of incident light passing and incident light 
which runs through an incident light study system after carrying out outgoing radiation from 
other liquid crystal equipments in the case of using it combining two or more liquid crystal 
equipments for colors further need to protect carrying out incidence to the channel of TFT from 
the substrate side for liquid crystal equipments as a return light, for this reason, the location 
(namely, under TFT) which counters at TFT on the substrate for liquid crystal equipments which 
consists of a quartz substrate etc. as indicated by JP,9-127497,A, JP.3-5261 1,B, JP,3- 
125123.A, JP.8-171 101.A, etc. — for example, the technique which forms a light-shielding film 
from an opaque refractory metal is adopted. 

[0005] The technique which adds storage capacitance to a pixel electrode is adopted so that 
only sufficient time amount can impress liquid crystal driver voltage the 2nd, even if duty ratio is 
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small to the 2nd in order to lengthen time amount by which an electrical potential difference is 
held at a pixel electrode to the time amount which supplies a picture signal to a pixel electrode 
by setting TFT to ON (switch-on) by impressing a scan signal to a gate electrode in this kind of 
liquid crystal equipment namely. 

[0006] Here, the method which constitutes a part of capacity line formed along with the scanning 
line as a storage capacitance electrode of another side is generalized. Or it has also become 
common to substitute for the scanning line of the preceding paragraph of each scanning line 
concerned as a capacity line, and to add storage capacitance to the pixel electrode connected 
to each scanning line through TFT. That is, while installing the semi-conductor film which forms 
the source which installed the gate dielectric film of TFT of each pixel, and used as a dielectric 
film, and was connected to the pixel electrode, or a drain field and considering as one storage 
capacitance electrode, a part of scanning fine of the preceding paragraph is installed, and it 
constitutes as a storage capacitance electrode of another side. In this case, since it is not 
necessary to wire a capacity line separately, it is advantageous on manufacture and useful also 
to simplification of an equipment configuration. 

[0007] In order to prevent liquid crystal degradation by the flicker prevention and direct-current- 
voltage impression in the display screen in this kind of liquid crystal equipment liquid crystal 
applied voltage is reversed to the 3rd per the frame of a picture signal, or field, or every scanning 
line and the technique which reverses liquid crystal applied voltage for every data line and every 
pixel are further adopted as it. 

[0008] The method (following and scanning-line reversal drive method) which performs the 
reversal drive of liquid crystal applied voltage for every data line at least from viewpoints, such 
as reduction of the poor orientation of the liquid crystal part which met the data line and the 
scanning line among these reversal drive methods, reservation of the opening field of a picture 
element part, and an ease of control, is in use. 

[0009] In order to mitigate the write-in burden to the data line in the data-line drive circuit 
which writes a picture signal in the data line to predetermined timing in this kind of liquid crystal 
equipment, it precedes with a picture signal within a horizontal blanking interval to each data line, 
and the so-called precharge signal of a predetermined electrical potential difference (for 
example, electrical potential difference of the picture signal corresponding to halftone level) is 
impressed, namely, the technique which precharges is also adopted as the 4th. 
[0010] In the case of the scannings-line reversal drive method especially mentioned above, since 
a data-line drive circuit needs to supply the data signal which has the electrical potential 
difference of reversed polarity for every horizontal scanning, it becomes very important [ this 
precharge ]. 

[0011] As explained above, high-definition image display becomes possible by adopting the 1st 
technique of preparing a light-shielding film also in the TFT bottom, the 2nd technique which 
adds storage capacitance using a capacity line or the scanning line of the preceding paragraph, 
the 3rd technique of holding a scanning-line reversal drive method, the 4th technique of 
performing precharge, etc., using liquid crystal equipment as a light valve of a liquid crystal 
projector. 
[0012] 

[Problem(s) to be Solved by the Invention] In liquid crystal equipment, a general request called 
the improvement in image quality is strong, for this reason although it becomes important to 
raise the drive frequency of liquid crystal equipment, in order to raise drive frequency so that 
there may be no trouble in the time-sharing drive in a active-matrix drive method, it is 
necessary to lower resistance and the time constant of the data line, the scanning line, or a 
capacity line. 

[0013] However, generally in the case of the elevated-temperature process 600 degrees C or 
more, the scanning line is formed by the conductive polish recon film from the heat-resistant 
problem. For this reason, if it compares with a metal membrane called the aluminum (aluminum) 
film even if it forms wiring with the same dimension, as for the polish recon film, resistance will 
become high several 100 or more times. Therefore, also with small liquid crystal equipment called 
2 inches or less of vertical angles, it is impossible to disregard signal delay of the scanning line. 
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and the time constant of the scanning line may be set to about several 10 microseconds 
according to this. For this reason, there is a trouble of becoming the fundamental constraint at 
the time of the comparatively high resistance and the big time constant in the scanning line 
raising drive frequency. If it is going to cope with it by forming the scanning line from the metal 
membrane of low resistance as opposed to this trouble, since the scanning line also constitutes 
the gate electrode of TFT of a pixel and it is exposed to elevated-temperature processes, such 
as activation annealing in this manufacture process of TFT, stress will occur during manufacture 
and a crack will go into the semi-conductor film, gate dielectric film, a gate electrode (scanning 
line), etc. For this reason, utilization of this solution is very difficult. Moreover, since the capacity 
as a capacity line of the scanning line of the next step wilt be added to each scanning line when 
using the scanning line of the preceding paragraph as a capacity line as mentioned above 
especially, since the time constant of each scanning line becomes larger, it becomes more 
serious [ this problem ]. 

[0014] furthermore, in precharging as mentioned above If the time constant of the scanning line 
becomes large relatively especially to a horizontal blanking interval, in order that the timing which 
turns OFF TFT in a pixel may be overdue the precharge signal concerning the scanning line of 
the next step is written in a pixel electrode through TFT which was in the OFF concerned — or 
The trouble that a vertical cross talk will occur is more for the precharge which the potential of 
the precharge signal which starts the potential of a pixel electrode through TFT which was in the 
OFF concerned at the scanning line of the next step is lengthened, and relates to the scanning 
line of the next step to become insufficient [ potential ]. 

[0015] When it is going to display the image 701 with which a part for Kurobe was more 
specifically drawn by high contrast by making gray (neutral colors) into a background as shown in 
drawing 2 8 , The electrical potential difference of the picture signal given to other pixels on the 
pixel line corresponding to the scanning line of the n-th step (here) The electrical potential 
difference corresponding to gray, and a partially different electrical potential difference (here) If 
the picture signal of the electrical potential difference corresponding to black is given, according 
to the time constant of the scanning line being relatively large in this way Before the gate 
voltage of the scanning line of the n-lst step is stabilized in the potential at the time of OFF 
(i.e., before TFT connected to the scanning line of the n-1 st step is turned off), the precharge 
signal concerning the scanning line of the n-th step is impressed. Therefore, since the precharge 
signal lengthened by the electrical potential difference of the n-th-step black display is 
impressed to the pixel electrode of the n-1st step, as shown in dravying^ 28 , in a scanning-line 
reversal drive (not being a gray display), in the image 702 actually displayed, the pixel of the n- 
1 st step with the pixel bottom by which it was indicated by black will be considered as a white 
display. On the other hand, before the gate voltage of the scanning line of the n-th step is 
stabilized in the potential at the time of OFF (i.e., before TFT connected to the scanning line of 
the n-th step is turned off), the precharge signal concerning the scanning line of the n+1 st step 
is impressed. Therefore, since the precharge signal lengthened by the electrical potential 
difference of the n-th-step black display is impressed to the pixel electrode of the n+lst step, in 
a scanning-line reversal drive (not being a gray display), in the image 702 actually displayed, the 
pixel of the n+1st step with the pixel bottom by which it was indicated by black will be 
considered as a white display. 

[0016] As mentioned above, in the image 702 actually displayed, for the background by which it 
should be indicated by gray, the up and down white vertical cross talk of the pixel by which it 
was indicated by black will arise, and the cross talk of the gradation which shifts to gray 
gradually from white along the direction of the scanning line also near the will arise further for it. 
[0017] In this case, the time of the picture signal of a partially different electrical potential 
difference which should indicate by black especially being given The pixel which should indicate 
by black, so that it is at the time near at the termination time of the writing for every scanning 
line When supplying a scan signal from one side among right and left on the one scanning line, so 
that it is a pixel near the other side, or, so that it is a pixel near a center when supplying a scan 
signal from both sides Since the writing to each pixel in the pixel line concerned is performed 
before rather than the gate voltage of the scanning line is stabilized in the potential at the time 
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of OFF, it is easy to generate the vertical cross talk like **** notably. Therefore, if it sees as 
the whole screen, there is a trouble of causing right-and-left nonuniformity (when driving the 
scanning line from one side) and degradation of the image quality grace of central nonuniformity 
(when driving the scanning line from both sides). 

[0018] In addition, the capacity line mentioned above has resistance and a large time constant 
like the scanning line, when formed from the same polish recon film as the scanning line. For this 
reason, there is also a trouble that the potential of a capacity line will shake by capacity coupling 
with each data line in the capacity line wired by crossing, and image degradation by the 
horizontal cross talk, a ghost, etc. will generate the bottom of two or more data lines. 
[0019] Before the potential shake of the capacity line by such capacity coupling is more 
specifically stabilized when it is going to display the image 801 with which a part for Kurobe was 
drawn by high contrast by making gray into a background as shown in drawing 29 , the writing to 
each pixel in the pixel line concerned is performed. For this reason, in the image 802 actually 
displayed, the phenomenon, i.e., a horizontal cross talk, a ghost, etc., in which cause the lack of 
an electrical potential difference in the pixel of the right and left which are the pixel to which the 
picture signal of a partially different electrical potential difference which should indicate by black 
was given, and the whole line which should indicate by gray becomes whitish occurs. 
[0020] Since the writing to each pixel in the pixel line concerned is performed before rather than 
the potential shake of the capacity line by capacity coupling is stabilized so that it is a time of 
the picture signal of a partially different electrical potential difference which should indicate by 
black like the case ( refer to drawing 28 ) of the above-mentioned vertical cross talk be given 
also in this case at the time near at the termination time of the writing for every scanning line , it 
is easy to generate a horizontal cross talk , a ghost , etc. notably . 

[0021] And if drive frequency becomes high like the liquid crystal equipment of models, such as 
the so-called XGA and SXGA, since the time constant of the scanning line or a capacity line will 
become large relatively, it becomes easy to generate a vertical cross talk (to refer to drawing 
28 ), a horizontal cross talk (to refer to drawing 29 ), etc. which were explained above. 
[0022] This invention is made in view of the trouble mentioned above, and let it be a technical 
problem to offer electronic equipment equipped with the liquid crystal equipment in which image 
display is possible and the liquid crystal equipment concerned of high quality by the 
comparatively simple configuration using a light-shielding film. 
[0023] 

[Means for Solving the Problem] As for this invention, it comes to pinch liquid crystal between 
the substrates of a pair. On one substrate of the substrate of this pair Two or more thin film 
transistors which drive two or more pixel electrodes arranged in the shape of a matrix, and these 
two or more pixel electrodes, respectively, Two or more data line and two or more scanning lines 
which are connected to these two or more thin film transistors, respectively, and carry out a 
phase crossover, The conductive light-shielding film of two or more of said thin film transistors 
which looks at a channel field from one [ said ] substrate side at least, and is prepared in the 
wrap location, respectively, It has the 1 st interlayer insulation film which intervenes between this 
light-shielding film and said thin film transistor, and said a part of scanning line [ at least ] is 
characterized by consisting of the same film as said light-shielding film. 

[0024] According to the configuration which this invention requires, about the return light by 
which incidence is carried out from one substrate side, it is shaded by the light-shielding film and 
the channel field of a thin film transistor can prevent property degradation by the return light of 
a thin film transistor etc. On the other hand, since a part of scanning line [ at least ] is formed 
by the same film as this conductive light-shielding film, resistance of the scanning line can be 
notably lowered by resistance of a conductive light-shielding film. For example, if the scanning 
line is formed from the polish recon film and a light-shielding film is formed from the conductive 
refractory metal film, resistance of the scanning line can be governed by the sheet resistance of 
a light-shielding film. That is, large low resistanceHzation in the scanning line is attained. 
[0025] The vertical cross talk (refer to drawing 28 ) resulting from a precharge signal being 
impressed before the gate which starts the scanning line of the preceding paragraph like the 
above-mentioned, for example serves as OFF, even if it raises the drive frequency of liquid- 
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crystal equipment, since a scan signal is supplied to two or more pixel electrodes by the 
scanning line of a small time constant by low resistance the above result, or a precharge signal 
being lengthened by the electrical potential difference of the picture signal concerning the 
scanning line of the preceding paragraph is reduced, and can perform high-definition image 
display. 

[0026] This invention is formed from the polish recon film of conductivity [ scanning line / said ] t 
and said light-shielding film is characterized by having the tst fight-shielding film arranged as at 
least one among redundancy wiring of said scanning line by which electrical installation was 
carried out to said polish recon film through the contact hole, and junction wiring. 
[0027] According to the configuration which this invention requires, since electrical installation is 
carried out through the contact hole to the scanning line formed from the conductive polish 
recon film, the 1 st light-shielding film can lower resistance of the scanning line notably by 
resistance of a conductive light-shielding film, and can realize a positive and reliable electrical 
installation condition between the scanning line and the 1 st light-shielding film. 
[0028] Wiring which relays between the scanning lines which broke off partially and secures the 
electric flow of the whole scanning line is said by connecting junction wiring with the scanning 
line through a contact hole at a serial by saying wiring which gives further a redundancy electric 
flow between the scanning lines which are in switch-on by connecting redundancy wiring of this 
invention to juxtaposition through the scanning line and a contact hole. Therefore, according to 
the configuration which this invention requires, resistance of the scanning line can be notably 
lowered by resistance of the conductive light-shielding film which constitutes the 1 st light- 
shielding film. 

[0029] In addition, since it becomes instead of the 1st light-shielding film being the scanning line 
even if the scanning line is disconnected on the way with a foreign matter etc. when especially 
the 1st light-shielding film is arranged as redundancy wiring, redundant structure is realizable. 
[0030] This invention is characterized by said light-shielding film having the 1st light-shielding 
film arranged as at least one among redundancy wiring of this scanning line, junction wiring, and a 
body, and the 2nd light-shielding film containing the part of said light-shielding film in which the 
electric insulation is carried out from this 1 st light-shielding film, and said channel field was 
established in the wrap location. 

[0031] Since the electric insulation of the 2nd light-shielding film is carried out from the 1st 
light-shielding film, even if, as for this invention, it changes the potential of the 1st light-shielding 
film with the potential of a scan signal, the potential in the 2nd light-shielding film is substantially 
stable, without [ most or ] changing at all. And since the 2nd light-shielding film stabilized in this 
way contains the part of the light-shielding film in which the channel field was established by the 
thin film transistor bottom of a wrap location, i.e., a pixel, when changing the potential of the part 
of the light-shielding film prepared in the thin film transistor bottom of a pixel by potential 
fluctuation of the scanning line, it becomes [ degrading the transistor characteristics of a thin 
film transistor, and ] possible to prevent. 

[0032] This invention consists of two or more island-shape wiring sections divided mutually while 
said scanning line contains the gate electrode of two or more of said thin film transistors located 
in a line along with said scanning line, respectively, and said 1st light-shielding film is 
characterized by carrying out electrical installation of said two or more island-shape wiring 
sections mutually. 

[0033] According to the configuration which this invention requires, two or more island-shape 
wiring sections which make the scanning line are mutually divided while they contain the gate 
electrode of two or more thin film transistors located in a line along with the scanning line, 
respectively. Therefore, although a scan signal cannot be supplied to each pixel only in this 
island-shape wiring section, since electrical installation of these island-shape wiring sections is 
mutually carried out by the 1st light-shielding film, supply to each pixel of them is attained in a 
scan signal by it And resistance of the scanning line can be lowered according to the lowness of 
the resistance of the 1 st light-shielding film which relays the island-shape wiring section in this 
way. 

[0034] It is characterized by for said light-shielding film having the 1 st light-shielding film 
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arranged as a body of said scanning line as for this invention, and said two or more thin film 
transistors having the gate electrode formed from the conductive polish recon film by which 
electrical installation was carried out to said 1st light-shielding film through the contact hole. 
[0035] According to the configuration which this invention requires, since it is formed from the 
conductive polish recon film, a gate electrode can avoid risk of the semi-conductor film which 
constitutes a thin film transistor from a metal membrane with the stress produced like [ in the 
case of forming a gate electrode ] at the time of elevated-temperature processes, such as 
activation annealing, gate dielectric film, a metal membrane, etc. exfoliating. The 1st light- 
shielding film which consists of a conductive light-shielding film arranged in coincidence as a 
body of the scanning line enables it to lower resistance of the scanning line. And since electrical 
installation of two or more thin film transistors is carried out to the 1st light-shielding film 
through the contact hole, they can realize a positive and reliable electrical installation condition 
between the scanning lines which consist of a gate electrode which consists of polish recon film, 
and a light-shielding film. 

[0036] This invention is characterized by said light-shielding film and said scanning line 
containing the part by which electrical installation was mutually carried out through the contact 
hole while opposite arrangement was carried out across said channel field respectively through 
said 1st interlayer insulation film and gate dielectric film in each of two or more of said thin film 
transistors, respectively. 

[0037] According to the configuration which this invention requires, opposite arrangement of the 
gate polar zone is carried out to a channel field through gate dielectric film, and the scanning line 
constitutes the thin film transistor ("the 1st TFT" is called hereafter) of a pixel from one side. 
On the other hand, since opposite arrangement is carried out to a channel field through the 1st 
interlayer insulation film, the part of the light-shielding film in which the channel field was 
established in the wrap location serves as gate polar zone, and constitutes the 2nd TFT. And 
since the gate polar zone of these 1st and 2nd TFT(s) is connected through the contact hole, 
the structure of Double TFT is acquired to the same channel field. Therefore, it becomes 
possible by using the 1st TFT as a back channel by the 2nd TFT to plan this 1st TFT, i.e., the 
improvement in a property of the thin film transistor of a pixel. In addition, if the 1 st interlayer 
insulation film which is gate dielectric film of the 2nd TFT is made thin, improvement in a 
property of the 2nd TFT can be aimed at. 

[0038] This invention is characterized by said two or more scanning lines containing the part 
which functions on said pixel electrode connected to the scanning line of the next step through 
said thin film transistor as one storage capacitance electrode for giving storage capacitance, 
respectively. 

[0039] According to the configuration which this invention requires, storage capacitance is given 
to the pixel electrode concerning the scanning line of the next step by the part which functions 
as a storage capacitance electrode which the scanning line contains. The source connected to 
the pixel electrode in the thin film transistor of the pixel which the scanning line of the next step 
more specifically costs, or the semi-conductor film by the side of a drain is installed, and it 
considers as the 1 st storage capacitance electrode. And the scanning line of the preceding 
paragraph can be used as a capacity line by making the part which functions as a storage 
capacitance electrode which the above-mentioned scanning line contains in the 1 st storage 
capacitance electrode counter by using as a dielectric film the insulator layer installed from gate 
dielectric film. Thus, if constituted, since the capacity of the pixel of the next step is attached to 
the scanning line, the time constant of this scanning line becomes large, but since the time 
constant of the scanning line is made small by using a light-shielding film, by this invention, 
image degradation of the vertical cross talk by the time constant of the scanning line like the 
above-mentioned being large also as a configuration which uses the scanning line of the 
preceding paragraph as a capacity line in this way etc. can usually be reduced. 
[0040] This invention is characterized by having further the capacity line formed in order to give 
storage capacitance to said two or more pixel electrodes, respectively. 

[0041] According to the configuration which this invention requires, storage capacitance is given 
by the capacity line to two or more pixel electrodes, respectively. The source more specifically 
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connected to the pixel electrode in the thin film transistor of a pixel or the semi-conductor film 
by the side of a drain is installed, and it considers as the 1st storage capacitance electrode. And 
storage capacitance can be given by making the part which functions as a storage capacitance 
electrode which an above-mentioned capacity line contains in the 1st storage capacitance 
electrode counter by using as a dielectric film the insulator layer installed from gate dielectric 
film. 

[0042] The 1st fight-shielding film in which said light-shielding film was arranged for this 
invention as at least one among redundancy wiring of said scanning line, junction wiring, and a 
body, It has the 2nd light-shielding film which looked at said capacity line from one [ said ] 
substrate side, and was prepared in the wrap location, respectively while the part of said light- 
shielding film in which the electric insulation is carried out from this 1 st light-shielding film, and 
said channel field was established in the wrap location was included. Said capacity tine and said 
2nd light-shielding film are characterized by connecting with the constant source of potential. 
[0043] Since according to the configuration which this invention requires the electric insulation 
of the 2nd light-shielding film is carried out from the 1st light-shielding film and it is further 
connected to the constant source of potential, even if it changes the potential of the 1 st light- 
shielding film with the potential of a scan signal, the potential in the 2nd light-shielding film is 
stable in constant potential. And since the 2nd light-shielding film stabilized in this way contains 
the part of the light-shielding film prepared in the thin film transistor bottom of a pixel, when 
changing the potential of the part of the light-shielding film prepared in the thin film transistor 
bottom of a pixel by potential fluctuation of the scanning line, it becomes [ degrading the 
transistor characteristics of a thin film transistor, and ] possible to prevent. On the other hand, 
since it connects with the constant source of potential, a capacity line may also function good 
as a storage capacitance electrode. And since a capacity line and the 2nd light-shielding film are 
connected to the constant source of potential, it also becomes possible to share partially both 
wiring that reaches the constant source of potential. In this case, as constant potential of the 
constant source of potential, it may be equal to touch-down potential, for example. 
[0044] This invention is characterized by said constant source of potential being a constant 
source of potential supplied to the circumference circuit for driving the liquid crystal equipment 
concerned. 

[0045] According to the configuration which this invention requires, since it is constant sources 
of potential supplied to circumference circuits, such as a scanning-line drive circuit, a data-line 
drive circuit, and a counterelectrode, such as a negative supply and a positive supply, the 
constant source of potential needs to prepare neither special potential wiring nor an external 
input terminal, and can do a light-shielding film and a capacity line in constant potential. 
[0046] As for this invention, said 2nd light-shielding film is characterized by coming to be 
arranged as at least one of redundancy wiring of said capacity line, junction wiring, and the 
bodies. 

[0047] This invention can lower resistance of a capacity line notably by resistance of a 
conductive light-shielding film by this configuration. For example, if a capacity line is formed from 
the same polish recon film as the scanning line and a light-shielding film is formed from the 
conductive refractory metal film, resistance of a capacity line can be governed by the sheet 
resistance of a light-shielding film. That is, large low resistance-ization in a capacity line is 
attained. 

[0048] Since storage capacitance is added to two or more pixel electrodes by the capacity line 
of a small time constant by low resistance the above result, even if it raises the drive frequency 
of liquid crystal equipment, the horizontal cross talk (refer to drawing 29 ) resulting from the 
potential shake of the capacity line like the above-mentioned is reduced, and can perform high- 
definition image display. Moreover, since it becomes instead of the 2nd light-shielding film being 
a capacity line even if a capacity line is disconnected on the way when it arranges as 
redundancy wiring, redundant structure is realizable. 

[0049] The 1st light-shielding film in which said light-shielding film was arranged as at least one 
among redundancy wiring of said scanning line, junction wiring, and a body in this invention, While 
the part of said light-shielding film in which the electric insulation is carried out from this 1 st 
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light-shielding film, and said channel field was established in the wrap location is included, it is 
characterized by having the 2nd fight-shielding film which looked at said capacity line and said 
two or more data lines from one [ said ] substrate side, and was prepared in the wrap location in 
the shape of a mesh, respectively. 

[0050] Since the electric insulation of the 2nd light-shielding film which a light-shielding film has 
is carried out from the 1st light-shielding film according to the configuration which this invention 
requires, even if it changes the potential of the 1 st light-shielding film with the potential of a 
scan signal, the potential in the 2nd light-shielding film is stable. And since the 2nd light- 
shielding film stabilized in this way contains the part of the light-shielding film prepared in the 
thin film transistor bottom of a pixel, when changing the potential of the part of the light- 
shielding film prepared in the thin film transistor bottom of a pixel by potential fluctuation of the 
scanning line, it becomes [ degrading the transistor characteristics of a thin film transistor, and ] 
possible to prevent. And since the 2nd light-shielding film is prepared in the shape of a mesh 
while it contains the part of the light-shielding film in which the channel field was established in 
the wrap location, it can specify the opening field of each picture element part by the 2nd light- 
shielding film, and can lower resistance of the scanning line by the 1 st light-shielding film. 
[0051] This invention is characterized by for said light-shielding film looking at said two or more 
scanning lines from one [ said ] substrate side, and preparing it in the wrap location in the shape 
of stripes, respectively. 

[0052] According to the configuration which this invention requires, since two or more scanning 
lines are seen from one substrate side and it is prepared in the wrap location in the shape of 
stripes, respectively, a light-shielding film becomes possible [ arranging a light-shielding film as 
junction wiring which meets the scanning line, or redundancy wiring ] by carrying out electrical 
installation of the scanning line and the stripes-like light-shielding film, for example through a 
contact hole. 

[0053] This invention is characterized by for said light-shielding film looking at said two or more 
scanning lines from one [ said ] substrate side, and preparing it in the wrap location partially at 
least at island shape, respectively. 

[0054] According to the configuration which this invention requires, since two or more scanning 
lines are seen from one substrate side and it is partially prepared in the wrap location at least at 
island shape, respectively, a light-shielding film becomes possible [ arranging a light-shielding film 
as junction wiring which meets the scanning line, or redundancy wiring ] by carrying out electrical 
installation of the scanning line and the island-shape light-shielding film, for example through a 
contact hole. 

[0055] This invention is characterized by said light-shielding film containing at least one of Ti, Cr, 
W, Ta, Mo, and Pd. 

[0056] A light-shielding film contains at least one of Ti, Cr, W, Ta, Mo, and Pd which are an 
opaque refractory metal, for example, since it consists of a metal simple substance, an alloy, 
metal silicide, etc., a light-shielding film is destroyed by high temperature processing in the TFT 
formation process performed after the light-shielding film formation process on the substrate for 
liquid crystal equipments, or it can be prevented from fusing it by it according to the 
configuration which this invention requires. 

[0057] The electronic equipment of this invention is characterized by having the above- 
mentioned liquid crystal equipment. 

[0058] According to the configuration which this invention requires, since it has liquid crystal 
equipment of the invention in this application mentioned above, the high-definition image display 
of electronic equipment becomes possible with the liquid crystal equipment which whose 
dependability of equipment is high, and display degradation of a vertical cross talk etc. is reduced 
according to redundant structure, and was excellent in the protection-from-light engine 
performance to return light etc. 

[0059] Such an operation and other gains of this invention will be made clear from the gestalt of 

the operation explained below. 

[0060] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
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based on a drawing. 

[0061] (The 1st operation gestalt) The configuration and actuation of the 1st operation gestalt of 
liquid crystal equipment by this invention are explained with reference to drawing 4 from drawing 
1 . Drawing 1 is equal circuits, such as various components in two or more pixels formed in the 
shape of [ which constitutes the image formation field of liquid crystal equipment ] a matrix, and 
wiring. Draw]ng_2 is a top view of two or more pixel groups where the substrate for liquid crystal 
equipments adjoins each other, drawing 3 is the A-A' sectional view of drawjng.2 , and drawing 4 
is the B-B' sectional view of drawing 2 . In addition, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing, scales are made to 
have differed for each class or every each part material in drawing 3 and drawing 4. 
[0062] In drawing 1 , two or more pixels formed in the shape of [ which constitutes the image 
display field of the liquid crystal equipment by the gestalt of this operation ] a matrix consist of 
TFT30 for controlling pixel electrode 9a and pixel electrode 9a f and electrical installation of the 
data-line 6a to which a picture signal is supplied is carried out to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line 
sequential, and you may make it supply them to this order for every group to two or more data- 
line 6a which adjoin each other. Moreover, electrical installation of the scanning-line 300a is 
carried out to the gate of TFT30, and it consists of predetermined timing so that the scan 
signals G1, G2, — , Gm may be impressed to scanning-line 300a in pulse line sequential at this 
order. Electrical installation of the pixel electrode 9a is carried out to the drain of TFT30, and it 
writes in the picture signals S1 f S2, — , Sn supplied from data-line 6a in TFT30 when only a fixed 
period closes the switch to predetermined timing. Fixed period maintenance of the picture 
signals SI, S2, — , Sn of the predetermined level written in liquid crystal through pixel electrode 
9a is carried out between the counterelectrodes (it mentions later) formed in the opposite 
substrate (it mentions later). When the orientation and order of molecular association change 
with the voltage levels impressed, liquid crystal modulates light and enables a gradation display. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between the pixel electrode 9 and a 
counterelectrode. For example, as for the electrical potential difference of pixel electrode 9a, 
only time amount also with triple figures longer than the time amount to which the source 
electrical potential difference was impressed is held with storage capacitance 70. Thereby, it is 
improved further and a maintenance property can realize the high liquid crystal equipment of a 
contrast ratio. In addition, capacity line 3b which is wiring for forming capacity as an approach of 
forming storage capacitance 70 in this way may be prepared, and capacity may be formed 
between scanning-line 300a of the preceding paragraph like the after-mentioned (refer to 
drawing 12 ). 

[0063] In drawing 2 thru/or drawing 4 , on the substrate 10 for liquid crystal equipments, two or 
more transparent pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared 
in the shape of a matrix, and data-line 6a (source electrode), scanning-line 300a (a gate 
electrode is included), and capacity line 3b are prepared respectively along the boundary of pixel 
electrode 9a in every direction. Electrical installation of the data-line 6a is carried out to the 
below-mentioned source field among semi-conductor layer 1a which consists of the polish recon 
film etc. through a contact hole 5, and electrical installation of the pixel electrode 9a is carried 
out to the below-mentioned drain field among semi-conductor layer 1a through the contact hole 
8. 

[0064] Especially with the gestalt of this operation, conductive 2nd light-shielding film 11a and 
1 st light-shielding film 1 1 c are prepared in the field shown with the slash of a drawing Nakamigi 
riser. 

[0065] 2nd light-shielding film 11a is prepared in the location with which the channel field (the 
inside of drawing and the lower right are the slash field of **) of semi-conductor layer 1 a is seen 
from the substrate side for liquid crystal equipments, and it laps respectively in the picture 
element part. 

[0066] In the picture element part, 1st light-shielding film 1 1c is prepared separately from 2nd 
light-shielding film 11a, and is electrically insulated from 2nd light-shielding film 11a. 1st tight— 
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shielding film 1 1 c is arranged as junction wiring of island-shape gate electrode 3a which consists 
of polish recon film which constitutes scanning-line 300a. That is, while consisting of polish 
recon film, island-shape gate electrode 3a divided mutually is arranged so that the gate 
electrode which counters the below-mentioned channel field (field of the slash of the drawing 2 
Nakamigi going down) among semi-conductor layer 1a may be included, respectively, and 1st 
light-shielding film 1 1c is arranged so that electrical installation of two or more gate electrode 3a 
which stands in a row along the direction of scanning-line 300a may be mutually carried out 
through a contact hole 1 8, In other words, one scanning-line 300a consists of two or more gate 
electrode 3a which stands in a row about each stage (line) along the direction of scanning-line 
300a by which electrical installation was carried out mutually in the contact hole 1 8, and two or 
more 1st light-shielding film 1 1c, and supply becomes possible about a scan signal through this 
one scanning-line 300a at each pixel. 

[0067] Next, the configuration in a part for the picture element part which contains TFT30 and 
gate electrode 3a further with reference to the A-A' sectional view of drawing 3 is explained. In 
addition, in dra wing 3 , the opposite substrate 20 and liquid crystal by which opposite 
arrangement is carried out through liquid crystal at the substrate 10 for liquid crystal equipments 
are omitted, and are later mentioned about these. 

[0068] As shown in the A-A' sectional view of drawing 3 , liquid crystal equipment is equipped 
with the substrate 1 0 for liquid crystal equipments which consists of a quartz substrate etc. 
Pixel electrode 9a which becomes the substrate 10 for liquid crystal equipments from 
transparent conductive thin films, such as ITO film (indium Tin oxide film), is prepared, and the 
orientation film 1 6 which consists of organic thin films, such as a polyimide thin film with which 
predetermined orientation processing of rubbing processing etc. was performed, is formed in the 
bottom. 

[0069] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is 
formed in the location which adjoins each pixel electrode 9a at the substrate 10 for liquid crystal 
equipments. 

[0070] In the location which counters TFT30 for pixel switching respectively, 2nd light-shielding 
film 1 la is prepared between the substrate 10 for liquid crystal equipments, and each TFT30 for 
pixel switching. Thus, the conductive light-shielding film which constitutes 2nd light-shielding film 
11a and 1st light-shielding film 11c consists of an opaque refractory metal, and consists of a 
metal simple substance containing at least one of Ti, Cr, W, Ta, Mo, and Pd, an alloy, metal 
silicide, etc. If constituted from such an ingredient, 2nd light-shielding film 11a and 1st light- 
shielding film 11c are destroyed by high temperature processing in the formation process of 
TFT30 for pixel switching performed after the formation process of 2nd light-shielding film 11a 
on the substrate 10 for liquid crystal equipments, or 1st light-shielding film 1 1c, or it can avoid 
fusing by it. Moreover, the situation in which the return light from the substrate 10 side for liquid 
crystal equipments etc. carries out incidence to channel field la' of TFT30 for pixel switching 
etc. by such 2nd light-shielding film 11a can be prevented, and the property of TFT30 for pixel 
switching does not deteriorate according to generating of a photocurrent. 
[0071] Furthermore, the 1st interlayer insulation film 12 is formed between 2nd light-shielding 
film 11a and two or more TFT30 for pixel switching. The 1st interlayer insulation film 12 is 
formed in order to carry out the electric insulation of the semi-conductor layer 1a which 
constitutes TFT30 for pixel switching from 2nd light-shielding film 1 1a. Furthermore, the 1st 
interlayer insulation film 1 2 also has a function as substrate film for TFT30 for pixel switching by 
being formed all over the substrate 10 for liquid crystal equipments. That is, it has the function 
to prevent degradation of the property of TFT30 for pixel switching with the dry area at the time 
of polish of the front face of the substrate 1 0 for liquid crystal equipments, the dirt which 
remains after washing. The 1st interlayer insulation film 12 consists of high insulation glass, such 
as NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), 
and BPSG (boron phosphorus silicate glass), or an oxidation silicone film, a silicon nitride film, 
etc. The 1 st interlayer insulation film 1 2 can also protect the situation where 2nd light-shielding 
film 11a pollutes the TFT30 grade for pixel switching. 

[0072] Especially with the gestalt of this operation, 1st light-shielding film 1 1c is arranged as 
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junction wiring of gate electrode 3a. That is, as shown in drawing 3 f electrical installation of the 
1st light-shielding film 11c is carried out to gate electrode 3a through the contact hole 18. For 
this reason, resistance of scanning-line 300a (refer to drawing 1 ) can be notably lowered by 
resistance of 1 st light-shielding film 1 1 c. Since for example, sheet resistance is formed from the 
polish recon film which is 25ohms / ** extent, in the case of 1.3 inches of vertical angles, or 
about 0.9 inches small liquid crystal equipment, gate electrode 3a has resistance of an about 
[ 100-200Kohm ], but since 1st light-shielding film 11c is formed from the refractory metal film 
like the above-mentioned, resistance in scanning-line 300a is sharply made low. For example, 
when 1st light-shielding film 1 1c is constituted from tungsten silicide, sheet resistance has only 
7-8ohms / ** extent. According to such reduction in resistance, the time constant of scanning- 
line 300a can also be made small even to extent 1 or less microsecond. And if the configuration 
(not shown) which drives the scanning line from the both sides of an image display field is taken, 
it can do small even in 0.5 or less microsecond extent of the one half further. For this reason, it 
is avoidable to become the constraint at the time of resistance and the time constant of the 
scanning line raising drive frequency. Furthermore, since 2nd light-shielding film 11a and 1st 
light-shielding film 11c are insulated, 2nd light-shielding film 11a is not changed by scanning-line 
300a. Therefore, degradation of the transistor characteristics of the thin film transistor by 
potential fluctuation of the scanning line can be prevented. 

[0073] Next, the configuration in a part for the picture element part which contains TFT30 and 
storage capacitance 70 with reference to the B-B' sectional view of drawing 4 is explained 
further. In addition, in addition to the substrate 10 for liquid crystal equipments, the opposite 
substrate 20 by which opposite arrangement is carried out through liquid crystal 50 is shown in 
the substrate 1 0 for liquid crystal equipments at drawing 4 . 

[0074] As shown in the B-B' sectional view of drawing 4 , opposite arrangement of the opposite 
substrate 20 with which liquid crystal equipment is the transparence to which it becomes the 
substrate 10 for liquid crystal equipments from glass or a quartz, and also constitutes an 
example of the substrate of a way is carried out. The counterelectrode (common electrode) 21 
which includes the opposite substrate 20 all over the, and consists of transparent conductive 
thin films, such as ITO film, is formed, and the orientation film 22 which consists of organic thin 
films, such as a polyimide thin film with which predetermined orientation processing of rubbing 
processing etc. was performed, is formed in the bottom. The 3rd light-shielding film 23 is formed 
in fields other than the opening field of each pixel at the opposite substrate 20. For this reason, 
incident light can protect invasion from the opposite substrate 20 side to channel field la* of 
semi-conductor layer 1 a, even if there is little TFT30 for pixel switching. 

[0075] Thus, it is constituted, and between the substrates 10 for liquid crystal equipments and 
the opposite substrates 20 which have been arranged so that pixel electrode 9a and a 
counterelectrode 21 may meet liquid crystal is enclosed with the space surrounded by the 
below-mentioned sealant 52 (refer to drawing 30 and drawing 31), and the liquid crystal layer 50 
is formed. 

[0076] Storage capacitance 70 consists of especially gestalten of this operation by installing 
gate dielectric film 2 from the location which counters gate electrode 3a, using as a dielectric 
film, installing semi-conductor layer la, considering as the 1f of the 1st storage capacitance 
electrodes, and using as the 2nd storage capacitance electrode a part of capacity line 3b which 
counters these further. 

[0077] The storage capacitance of pixel electrode 9a can be increased these results, using 
effectively the tooth space which separated from an opening field called the field (namely, field in 
which capacity line 3b was formed) which the disclination of liquid crystal generates along with 
the field under data-line 6a, and gate electrode 3a. 

[0078] In drawing 4 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. 
Channel field 1a r of semi-conductor layer 1a in which a channel is formed of the electric field 
from gate electrode 3a which constitutes a part of scanning-line 300a, and gate electrode 3a, 
Gate dielectric film 2, data-line 6a (source electrode) which insulate gate electrode 3a and semi- 
conductor layer 1a, Id list of high concentration source fields of low concentration source field 
(source side LDD field) 1b of semi-conductor layer 1a and low concentration drain field (drain 
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side LDD field) 1c, and semi-conductor layer 1a is equipped with high concentration drain field 
1e. One to which it corresponds of two or more pixel electrode 9a is connected to high 
concentration drain field 1e. The drain fields 1c and 1e are formed in source field lb and Id list 
to semi-conductor layer 1 a like the after-mentioned by doping the dopant the object for n molds 
of predetermined concentration, or for p molds according to whether the channel of n mold or p 
mold is formed. Data-line 6a is constituted from the thin film of protection-from-light nature, 
such as alloy film, such as metal membrane metallurgy group silicide, such as aluminum, by 
especially the gestalt of this operation. Moreover, on gate electrode 3a, gate dielectric film 2, and 
the 1st interlayer insulation film 12, the 2nd interlayer insulation film 4 with which the contact 
hole 8 which leads to the contact hole 5 and high concentration drain field 1e which lead to Id of 
high concentration source fields was formed respectively is formed. Electrical installation of the 
data-line 6a is carried out to Id of high concentration source fields through the contact hole 5. 
Furthermore, on data-line 6a and the 2nd interlayer insulation film 4, the 3rd interlayer insulation 
film 7 with which the contact hole 8 to high concentration drain field 1e was formed is formed. 
Electrical installation of the pixel electrode 9a is carried out to high concentration drain field 1e 
through the contact hole 8 to this high concentration drain field 1e. The above-mentioned pixel 
electrode 9a is prepared in the top face of the 3rd interlayer insulation film 7 constituted in this 
way. 

[0079] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it 
may be TFT of the self aryne mold which may have the offset structure which does not drive 
impurity ion into low concentration source field 1b and low concentration drain field 1c, drives in 
impurity ion by high concentration by using gate electrode 3a as a mask, and forms the high 
concentration source and a drain field in self align. 

[0080] Moreover, although considered as the single gate structure which has arranged one gate 
electrode 3a of TFT30 for pixel switching between source drain field 1 b and 1 e with the gestalt 
of this operation, two or more gate electrodes may be arranged among these. Under the present 
circumstances, to each gate electrode, the same signal is made to be impressed. Thus, if TFT is 
constituted above the dual gate (double-gate) or the triple gate, the leakage current of a channel 
and a source drain field joint can be prevented, and the current at the time of OFF can be 
reduced. If at least one of these gate electrodes is made into LDD structure or offset structure, 
the OFF state current can be reduced further and the stable switching element can be obtained. 

[0081] Generally here polish recon layers, such as channel field 1a' of semi-conductor layer la, 
and low concentration source field 1b, low concentration drain field 1c Although a photocurrent 
will occur according to the photo-electric-conversion effectiveness which polish recon has and 
the transistor characteristics of TFT30 for pixel switching will deteriorate if light carries out 
incidence With the gestalt of this operation, since data-line 6a is formed from the metal thin film 
of protectionHromHight nature, such as aluminum, so that gate electrode 3a may be covered 
from the bottom, the incidence of the incident light to channel field 1 a* of semi-conductor layer 
1a and the LDD fields 1b and 1c can be prevented effectively at least. Moreover, as mentioned 
above, since 2nd light-shielding film 11a is prepared in the TFT30 bottom for pixel switching, the 
incidence of the return light to channel field 1a' of semi-conductor layer 1a and the LDD fields 
1 b and 1 c can be prevented effectively at feast. 

[0082] It is still more effective in order for the gestalt of this operation to protect that incidence 
of the return light will be carried out to a channel field if it forms so that 2nd light-shielding film 
11a may cover the whole channel field more greatly than a channel field, as shown in drawing 2 . 
[0083] (The 2nd operation gestalt) The 2nd operation gestalt of this invention is explained with 
reference to drawing 5 . Drawing 5 is a top view of two or more pixel groups where the substrate 
for liquid crystal equipments adjoins each other. In addition, drawing 6 is the C-C sectional view 
of drawing 5 . In order to make each class and each part material into the magnitude of extent 
which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 6 . Moreover, in drawing 5 and drawing 6 , only a configuration 
which gives the same reference mark to the same component as the 1 st operation gestalt, and is 
different from the 1st operation gestalt is explained, and it omits about the same configuration. 
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[0084] As shown in drawing 5 and drawing 6 , especially with the 2nd operation gestalt, 1st light- 
shielding film 11c' is arranged in the shape of stripes along the direction of the scanning line, and 
gate electrode 3a which consists of polish recon film is put on 1st light-shielding film 1 1c'. That 
is, 1st light-shielding film 1 1c 1 is arranged as redundancy wiring of gate electrode 3a, and 1st 
light-shielding film 1 1 c' is prepared also in the TFT bottom for pixel switching. That is, scanning- 
line 300b is constituted by scan electrode 3a and stripes-like 1st light-shielding film 11c'. 
[0085] For this reason, it is possible to lower resistance of scanning-line 300b which consists of 
1st light-shielding film 11c' and gate electrode 3a by 1st light-shielding film 11c', shading the 
return light to TFT30 for pixel switching by 1 st light-shielding film 1 1 c r formed in the shape of 
stripes. Therefore, the above-mentioned vertical cross talk (refer to drawing 28 ) can be 
prevented. And since 1st light-shielding film 1 1c' makes the redundant structure over gate 
electrode 3a, even if an open circuit and defective continuity are in gate electrode 3a, it 
becomes possible [ also preventing ] about scanning-line 300b getting worse. High-definition 
image display is realizable these results with the 2nd operation gestalt. 

[0086] In addition, as shown in drawing 5 , it is possible to prevent more certainly the return light 
to channel field 1a by making width of face thick in the location which laps 1st light-shielding film 
11c' with channel field la. 

[0087] Moreover, TFT by which opposite arrangement of the gate electrode 3a is carried out to a 
channel field through gate dielectric film in the 2nd operation gestalt (the 1 st TFT), TFT (the 2nd 
TFT) from which 1st light-shielding film 1 1c' in which the channel field was established in the 
wrap location becomes the gate electrode by which opposite arrangement was carried out to the 
channel field through the 1st interlayer insulation film will be formed, and a gate electrode will be 
formed up and down across a channel field. Therefore, it becomes possible by using the 1 st TFT 
as a back channel by 1 st light-shielding film 1 1 c' to plan this 1 st TFT, i.e., the improvement in a 
property of the thin film transistor of a pixel. In addition, if the 1st interlayer insulation film which 
is gate dielectric film of the 2nd TFT is made thin, improvement in a property of the 2nd TFT can 
be aimed at. 

[0088] (The 3rd operation gestalt) The 3rd operation gestalt of the liquid crystal equipment by 
this invention is explained with reference to drawing 7 . Drawing 7 is a top view of two or more 
pixel groups where the substrate for liquid crystal equipments adjoins each other. In addition, in 
drawing 7 , the same reference mark is given to the same component as the 2nd operation 
gestalt shown in drawinjg 5 , and only a different configuration from the 2nd operation gestalt is 
explained. 

[0089] Gate electrode 3a' is arranged in the shape of stripes along the direction of the scanning 
line as well as 1st light-shielding film 11c', and, as for the 3rd operation gestalt, 300d of scanning 
lines consists of these gate electrode 3a' and 1st light-shielding film 1 1c' in redundancy. In 
addition, other points are the same as that of the case of the 2nd operation gestalt shown in 
drawing 5 . 

[0090] Thus, according to the 3rd operation gestalt, since low resistance-ization of 300d of 
scanning lines can be attained by 1st light-shielding film 11c' r generating of the above-mentioned 
vertical cross talk (refer to drawing 28 ) etc. can be controlled, and high-definition image display 
can be realized. And preventing also becomes possible about 300d of scanning lines getting 
worse by existence of wiring of another side in which electrical installation was carried out 
through this one side and contact hole 18 by the redundant structure in 300d of scanning lines 
even if gate electrode 3a' and 1st light-shielding film 11c' woke up an open circuit and defective 
continuity. 

[0091] In addition, although two contact holes 18 per pixel are formed for 300d of every scanning 
lines with the 3rd operation gestalt, three or more pieces or one piece is sufficient as this 
number, or it may be one per two or more pixels. If the degree of the redundant structure during 
both wiring will be raised, and-izing of it can be carried out [ low **** ], if the number of contact 
holes 18 is increased, and the number of contact holes 18 is reduced, the process and structure 
which puncture a contact hole 1 3 can be simplified. Therefore, since it is made to balance 
moderately the disadvantageous profit on the manufacture by puncturing the profits by the 
reduction in resistance of 300d of scanning lines by 1st light-shielding film 11c', and redundant 
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structure, and many contact holes 13, and structure by setup of the number of a contact hole 
18 r taking into consideration the sheet resistance of 1st light-shielding film lie', drive frequency, 
the specification demanded, it is very advantageous on practice. 

[0092] Moreover, since 1st light-shielding film 11c 1 is able to function as a gate electrode of the 
2nd TFT like the 2nd operation gestalt also in the 3rd operation gestalt, the same effectiveness 
as the case where the 2nd operation gestalt describes is acquired. 

[0093] (The 4th operation gestalt) The 4th operation gestalt of the liquid crystal equipment by 
this invention is explained with reference to drawing 8 . Drawing 8 is a top view of two or more 
pixel groups where the substrate for liquid crystal equipments adjoins each other. In addition, in 
drawing 8 , the same reference mark is given to the same component as the case of the 1st 
operation gestalt shown in drawing 3 , and only a different configuration from the 1st operation 
gestalt is explained. 

[0094] drawing 8 — being shown — as — the — four — operation — a gestalt — **** — a 
semi-conductor — the film — 501 — a — from — becoming — a pixel — switching — ** — 
TFT — the source — a field — puncturing — having had — a contact hole — five — ' — a 
drain — a field — puncturing — having had — a contact hole — eight — ' — between — 
drawing — Nakamigi — the bottom — ** — a slash — the section — being shown — having 
had — a field — a channel field — it is . gate electrode 503a which counters this channel field 
through gate dielectric film consists of polish recon film — having — the end of this gate 
electrode 503a — contact hole 18' — minding — 1st light-shielding film 11c' — electrical 
installation is carried out to while 1 st light-shielding film 1 1c' is arranged as a body of the 
scanning line especially with this operation gestalt — 1st light-shielding film 11c — 'island-shape 
2nd light-shielding film 11a insulated with " — 'is formed in the bottom of a channel field with 1st 
light-shielding film 11c", simultaneously the same film, moreover, capacity line 3b' avoids these 
two contact hole 8' and 5' — as — the scanning line — a body — 1st light-shielding film lie' — 
it is prepared along with \ 

[0095] Thus, according to the 4th operation gestalt of the constituted liquid crystal equipment, 
since it is formed from the conductive polish recon film, gate electrode 503a can avoid risk of 
the semi-conductor film which constitutes TFT for pixel switching from a metal membrane with 
the stress produced like [ in the case of forming a gate electrode ] at the time of elevated- 
temperature processes, such as activation annealing, gate dielectric film, a metal membrane, etc. 
exfoliating. 1st light-shielding film 1 1c" arranged in coincidence as a body of the scanning line 
enables it to lower resistance of the scanning line, and TFT for pixel switching — 1st light— 
shielding film 11c — a positive and reliable electrical installation condition is realizable between 
'1st light-shielding film 11c' which consists of gate electrode 503a which consists of polish recon 
film, and a light-shielding film since electrical installation is carried out to 'through contact hole 
18". 

[0096] these results — 2nd light-shielding film 11a' — shading the return light to TFT for pixel 
switching by by lowering resistance of the scanning line which consists of 1st light-shielding 
film 11c", the above-mentioned vertical cross talk (refer to drawing 28 ) can be prevented, and 
high-definition image display can be realized, furthermore, 2nd light-shielding film 11a" and 1st 
light-shielding film 11c — '1st light-shielding film 11c' which is a body of the scanning line since 
'is insulated' — 2nd light-shielding film 11a' — 'is not changed Therefore, degradation of the 
transistor characteristics of the thin film transistor by potential fluctuation of the scanning line 
can be prevented. 

[0097] Although 2nd light-shielding film 1 1a" is formed in island shape, it forms, for example in 
the shape of stripes, and you may make it connect with the constant source of potential in 
drawing 8 of the 4th operation gestalt. 

[0098] With the above-mentioned 1st thru/or the above-mentioned 4th operation gestalt, each 
realizes prevention of the return light to a channel field, and low resistance-ization of the 
scanning line by the same conductive light-shielding film. The modification for realizing low 
resistance-ization of a capacity line further using an above-mentioned operation gestalt is 
explained. 

[0099] (The 1st modification of the 1st operation gestalt) The 1st modification of the 1st 
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operation gestalt is explained using drawing 9 and drawing 1 0 . Drawing 9 is a top view of two or 
more pixel groups where the substrate for liquid crystal equipments adjoins each other, and 
drawing 10 is the D~D f sectional view of drawing 9 . About the same configuration as the 1st 
operation gestalt, the 1 st modification omits explanation and explains only a different 
configuration. 

[0100] the 1st modification — 2nd light-shielding film 11a — forms along with capacity line 3b 
— having — 2nd light-shielding film 11a — each electrical installation of and the capacity line 
3b is carried out to the constant source of potential, therefore, 2nd light-shielding film 11a — 
TFT30 for pixel switching by which opposite arrangement is carried out at IM — receiving — 2nd 
light-shielding film 11a — it can prevent potential fluctuation of doing a bad influence. 
Moreover, capacity line 3b may function good as the 2nd storage capacitance electrode of 
storage capacitance 70. in this case, it is shown in drawing 9 and drawing 10 R> 0 — as — 2nd 
light-shielding film 11a — you may make it connect to capacity line 3b through a contact hole 
1 3 as a source of low voltage Or you may connect with the constant source of potential supplied 
to the circumference circuits (for example, a scanning-line drive circuit, a data-line drive circuit, 
etc.) for driving the liquid crystal equipment concerned. If the power source of a circumference 
circuit etc. is used, it is not necessary to prepare potential wiring and the external input terminal 
of dedication, and 2nd light-shielding film 11a'" and capacity line 3b will be made to constant 
potential, (not shown) and 2nd light-shielding film 11a — if the configuration which carries out 
electrical installation of "' and the capacity line 3b in the edge of for example, an image display 
field, and makes both constant potential the same is taken, wiring to both from the constant 
source of potential can be shared partially, and the simplification of a configuration can be 
attained. 

[0101] it is shown in drawing 9 and drawing 10 — as — capacity line 3b and 2nd light-shielding 
film 11a — if "' is connected through a contact hole 13 — capacity line 3b — high, although 
formed from the polish recon film [ **** ] 2nd light-shielding film 11a — — low — since it is 
formed from the conductive refractory metal [ **** ], resistance of a direction in alignment with 
gate electrode 3a in capacity line 3b is sharply formed into low resistance, for example, 2nd 
light-shielding film 11a — when f " is formed by WSi, as compared with the polish recon film, 
sheet resistance can be reduced or less to 1/3. 

[0102] consequently — the time constant of capacity line 3b — 2nd light-shielding film 11a — it 
can be made small from about about ten microseconds by existence of at about several 
microseconds. Therefore, generating of a horizontal cross talk, a ghost, etc. who originated in the 
potential of capacity line 3b shaking by capacity coupling with each data-line 6a in capacity line 
3b wired by crossing in the bottom of data-line 6a can be reduced. That is, the problem of 
display degradation like the image 802 shown in drawing 2929 does not arise. And since the time 
constant of capacity line 3b is made small enough even if it constitutes especially the liquid 
crystal equipment concerned as a high model of drive frequencies, such as XGA and SXGA, as 
mentioned above, generating of a horizontal cross talk, a ghost, etc. can be reduced too. 
[0103] Therefore, the need of adopting the method which reverses the polarity of liquid crystal 
driver voltage for every [ like the above-mentioned ] data-line 6a and every pixel for prevention, 
such as such a horizontal cross talk and a ghost, can adopt the scanning-line reversal drive 
method (the so-called 1 H reversal drive method) which makes every [ suitable for there being 
nothing, and being able to reduce the disclination of the liquid crystal layer 50 conversely, and 
raising a pixel numerical aperture ] scanning-line 300a reverse liquid crystal driver voltage to 
reference voltage. 

[0104] moreover, the 1st modification — setting — 2nd light-shielding film 11a — since is 
prepared in the shape of a mesh along with capacity line 3b while it contains the part of the 
light-shielding film in which the channel field was established in the wrap location — 2nd light- 
shielding film 11a — can prescribe the opening field of each picture element part, and 
resistance of the scanning line can be lowered by 1 st light-shielding film 11c. 
[0105] (The 2nd modification of the 2nd operation gestalt) The 2nd modification of the 2nd 
operation gestalt is explained using draw ing 1 1 . The 2nd modification has the same configuration 
as the 2nd operation gestalt and explains only a different configuration. The 1 1 d of the 2nd 



■ - : _ /. /x 1 ; 9006/05/30 



JP,2000-010120,A [DETAILED DESCRIPTION] 



light-shielding film is formed so that it may lap with capacity line 3b in the field except the TFT 
bottom for pixel switching. Moreover, like the case of the 1 st modification, electrical installation 
of capacity line 3b and the 1 1d of the 2nd light-shielding film may be carried out through a 
contact hole 13, and it may be connected to other constant sources of potential. Thus, in the 
2nd modification, since the 1 1 d of the 2nd light-shielding film insulated with 1st light-shielding 
film 1 1c is prepared in the bottom of capacity line 3b while preparing 1st light-shielding film 11c 
in the bottom of scanning-line 3a, low resistance-ization of both the scanning line and a capacity 
line is realizable. Therefore, the above-mentioned horizontal cross talk (refer to dr awing 29 ) can 
also be prevented like the case of the 1 st modification by lowering resistance of capacity line 3b 
by the 1 1d of the 2nd light-shielding film. Moreover, since the 1 1 d of the 2nd light-shielding film 
and 1st light-shielding film 11c are insulated, the lid of the 2nd light-shielding film is not 
influenced by potential fluctuation of the scanning line. High-definition image display is realizable 
these results with the 2nd modification. 

[0106] In addition, although illustration is omitted, in the 3rd operation gestalt, it is possible to 

form the 1 1d of the 2nd light-shielding film along with capacity line 3b like the 2nd modification, 

and the effectiveness same in that case as the 2nd modification is acquired. 

[0107] Moreover, if 2nd light-shielding film 1 1a' is formed along with capacity line 3b also in the 

4th operation gestatt and it is made to connect with a capacity line through contact further, low 

resistance-ization of both the scanning line and a capacity line is realizable. 

[0108] (The 5th operation gestalt) Drawing 12 is a top view of two or more pixel groups where 

the substrate for liquid crystal equipments adjoins each other. In addition, in drawing 12 R> 2, the 

same reference mark is given to the same component as the case of the 1 st operation gestalt 

shown in drawing 2 , and only a different configuration from the 1 st operation gestalt is 

explained. 

[0109] In drawing 12 , on the substrate for liquid crystal equipments, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a 
matrix, and data-line 6a and scanning-line 300e (a gate electrode is included) are prepared 
respectively along the boundary of pixel electrode 9a in every direction. That is, without forming 
a capacity line like the 1st thru/or the 4th operation gestalt, and its modification, it consists of 
gestalten of this operation so that scanning-line 300e of the preceding paragraph (the n-1st 
step) may function as a capacity (it can set to n-th step) line. Storage capacitance is 
constituted by carrying out opposite arrangement of the 2nd storage capacitance electrode 504 
installed from the polish recon film which more specifically constitutes scanning-line 300e which 
is the preceding paragraph, and 1f[of the 1st storage capacitance electrodes ]" installed from 
the drain field of TFT for pixel switching through the insulator layer (dielectric film) installed from 
the gate dielectric film of TFT for pixel switching. And electrical installation of the data-line 6a is 
carried out to the source field of semi-conductor layer 1 a which consists of polish recon film 
through a contact hole 5, and electrical installation of the pixel electrode 9a is carried out to the 
drain field of semi-conductor layer la through contact hole 8." 

[01 10] 1st light-shielding film 1 1e which consists of a conductive light-shielding film is arranged 
in the field shown with the slash of a drawing Nakamigi riser, namely, is prepared in scanning-line 
300e in piles. Scanning-line 300e is arranged, respectively so that the gate electrode which 
counters the channel field (field of the slash of R> drawing 12 2 Nakamigi going down) of semi- 
conductor layer 1a may be included, and 1st light-shielding film 1 1e makes redundant structure 
by carrying out electrical installation for every pixel through scanning-line 300e and contact hole 
1 8" which consist of polish recon film. 

[01 11] Thus, according to the 5th operation gestalt, while scanning-line 300e is formed into low 
resistance, the protection from light to the return light to the channel field of TFT for pixel 
switching is made by 1st light-shielding film 11e which consists of the above-mentioned 
refractory metal film. Furthermore, since the gate electrode of TFT for pixel switching is formed 
from the conductive polish recon film, it can avoid risk of the semi-conductor film which 
constitutes a thin film transistor from a metal membrane with the stress produced like [ in the 
case of forming a gate electrode ] at the time of elevated-temperature processes, such as 
activation annealing, gate dielectric film, a metal membrane, etc. exfoliating, and the manufacture 
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of reliable liquid crystal equipment of it is attained. 

[01 12] Moreover, you may make it 1st light-shielding film 11 e contain 3rd storage capacitance 
electrode 1 1 e' installed along with data-line 6a from the part put on scanning-line 300e with the 
5th operation gestalt. In that case, storage capacitance can be increased by 3rd storage 
capacitance electrode 1 1e' and 1f [ of the 1st storage capacitance electrodes ]" by which 
opposite arrangement is carried out through the 1 st interlayer insulation film. Furthermore, the 
part which counters the channel field of TFT for pixel switching may form 1st light-shielding film 
lie broadly. In that case, in the channel field shown with the slash of **, the protection from 
light of the bottom of <fcaw[ng_ 12 Nakamigi to return light is certainly attained. 
[01 13] (Configuration of the circumference circuit of liquid crystal equipment) The configuration 
in which the circumference circuit was formed on the substrate 10 for liquid crystal equipments 
is explained using drawing 13 using above-mentioned operation gestalten and those 
modifications. 

[01 14] The data-line drive circuit 101 where liquid crystal equipment drives data-line 6a as a 
circumference circuit in drawing 13 , The scanning-line drive circuit 104 which drives scanning- 
line 300a, and the precharge circuit 201 which precedes the precharge signal NRS of a 
predetermined voltage level with supply of picture signals S1 and S2 and — Sn, and supplies it to 
two or more data-line 6a, respectively, It has picture signals S1 and S2 and the sampling circuit 
301 which samples — Sn and is supplied to two or more data-line 6a, respectively. 
[0115] The scanning-line drive circuit 104 impresses the scan signals G1, G2, — f Gm to 
scanning-line 300a by line sequential in pulse to predetermined timing based on the power 
source supplied from an external control circuit, a reference clock CLY, its reversal clock, etc. 
[0116] The data-line drive circuit 101 supplies a picture signal to the data line 35 according to 
the timing to which the scanning-line drive circuit 104 impresses the scan signals G1, G2, — , 
Gm based on the power source supplied from an external control circuit, a reference clock CLX, 
its reversal clock, etc. 

[01 17] As a switching element, each data-line 6a of every is equipped with TFT202, the 
precharge signal line 204 is connected to the drain or source electrode of TFT202, and, as for 
the precharge circuit 201 r the precharge circuit drive signal line 206 is connected to the gate 
electrode of TFT202. And the power source of a predetermined electrical potential difference 
required at the time of actuation, in order to write in the precharge signal NRS from an external 
power through the precharge signal line 204 is supplied, and the precharge circuit driving signal 
NRG is supplied from an external control circuit so that the precharge signal NRS may be written 
in through the precharge circuit drive signal line 206 to the timing preceded with picture signals 
S1, S2, — , Sn about each data-line 6a. The precharge circuit 201 supplies the precharge signal 
NRS (image auxiliary signal) which is preferably equivalent to the picture signals S1, S2, — , Sn of 
middle gradation level. 

[0118] The sampling circuit 301 equips each data-line 6a of every with TFT302, the picture 
signal line 304 is connected to the source electrode of TFT302, and the sampling circuit drive 
signal line 306 is connected to the gate electrode of TFT302. And these will be sampled if 
picture signals SI, S2, — , Sn are inputted through the picture signal line 304. That is, if the 
sampling circuit driving signals SHI, SH2, — , SHn are inputted from the data-line drive circuit 
101 through the sampling circuit drive signal line 306, sequential impression of the picture signals 
S1, S2, — , Sn supplied to the picture signal line 304 will be carried out at data-line 6a. 
[01 19] Thus, although it consists of gestalten of this operation so that data-line 6a may be 
chosen for [ every ], you may make it supply data-line 6a for every group two or more [ every ], 
as mentioned above. 

[0120] With reference to drawing 14 , explanation is added about the precharge performed in the 
liquid crystal equipment of the gestalt of this operation here. 

[0121] As shown in drawing 14 , the clock signal (CLX) which specifies the selection time amount 
t1 (dot frequency) per pixel is inputted into the shift register which the data-line drive circuit 
101 has as criteria of a horizontal scanning, but if a transfer start signal (DX) is inputted, 
sequential supply of the transfer signals X1 and X2 and — will be carried out from this shift 
register. In each horizontal scanning period, a precharge circuit driving signal (NRG) is supplied to 
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the precharge circuit 20t to the timing preceded with the input of such a transfer start signal 
(DX). While the clock signal (CLY) made into the criteria of a vertical scanning more specifically 
becomes high-level, after a picture signal (VID) inverts on the basis of the electrical-potential- 
difference central value (VID core) of a signal, a precharge circuit driving signal (NRG) is made 
high-level after the time amount t3 progress which is a margin until it carries out precharge from 
these polarity reversals. On the other hand, let a precharge signal (NRS) be the predetermined 
level of a picture signal (VID) and like-pole nature in a horizontal blanking interval corresponding 
to reversal of a picture signal (VID). Therefore, precharge is performed in the time amount t2 by 
which a precharge circuit driving signal (NRG) is made high-level. And let a precharge circuit 
driving signal (NRG) be a low level by making a margin after before, i.e., precharge, ends only time 
amount t4 rather than the time of a horizontal blanking interval expiring and an effective display 
period starting until a picture signal (VID) is written in into time amount t4. As mentioned above, 
in each horizontal blanking interval, the precharge circuit 201 precedes a precharge signal (NRS) 
with supply of a picture signal, and supplies it to two or more data-line 6a. 
[0122] Since resistance and the time constant of scanning-line 300a are made small by 1st 
light-shielding film 1 1c (1 1c', 11c", 1 1e) as mentioned above, this operation gestalt and the 
modification are advantageous, especially when precharging in this way and raising drive 
frequency. 

[0123] That is, in drawing 14 , although precharged within the horizontal blanking interval, the 
electrical potential difference impressed to the gate of TFT for pixel switching by scanning-line 
300a of the preceding paragraph needs to be stabilized in OFF potential within time amount t3. 
That is, precharge concerning the scanning line of the n-th step needs to be performed after the 
gate of the n-1 st step is turned off by the scanning line of the n-1st step. Therefore, if the 
timing of each signal is set up so that time amount t3 may become long, it will be thought that 
the time constant of scanning-line 300a may be large. However, if this long time amount t3 is 
taken, the need of shortening time amount t5, t2, and t4 shortly will arise. Here, the shake of the 
potential of capacity line 3b by capacity coupling of data-line 6a and capacity line 3b which were 
mentioned above tends toward stability within time amount t5. Therefore, if time amount t5 is 
shortened not much, a horizontal cross talk which was explained using drawing 2 9 by the shake 
of the potential of capacity line 3b will occur. Moreover, in having shortened time amount t2, the 
capacity of precharge will decline or the high precharge circuit of charge serviceability will be 
needed. Furthermore, by having shortened time amount t4, a precharge signal and a picture 
signal may be impressed to coincidence again at data-line 6a. Therefore, in order to precharge 
good, potential of scanning-line 300a of the preceding paragraph cannot lengthen easily time 
amount t3 stabilized in OFF potential. However, since according to the gestalt of this operation a 
time constant is sharply lowered while lowering resistance of scanning-line 300a sharply by 1st 
light-shielding film 11c, the time amount by which the potential of scanning-line 300a of the 
preceding paragraph is stabilized in off potential is also shortened sharply. For this reason, it is 
lost that the n~th~step precharge is performed before the gate of the n-1st step is turned off, 
or that the potential of the precharge in scanning-line 300a of the n-th step is lengthened by the 
potential of the picture signal of the n-1st step. Even if it precharges by raising the drive 
frequency of liquid crystal equipment these results, the vertical cross talk (refer to drawing 28 ) 
like the above-mentioned is reduced, and can perform high-definition image display. 
[0124] (Manufacture process of liquid crystal equipment) As a manufacture process of the liquid 
crystal equipment which has the above configurations next, it explains from drawing 1 5 by 
making the 1st modification into an example with reference to drawing 19 to drayyjng.J8 and 
dra i wing 22 . 

[0125] In addition, it is process drawing which drawing 18 is made to correspond to the D-D* 
cross section of drawing 9 of the substrate for liquid crystal equipments, and is shown from 
drawing 1 5 , and is process drawing which drawing 22 is made to correspond to the E-E' cross 
section of drawing 9 of the substrate for liquid crystal equipments from drawing 19 , and is 
shown. 

[0126] Moreover, the manufacture processes of the 1st operation gestalt to the 4th operation 
gestalt of the liquid crystal equipment mentioned above differ compared with the manufacture 
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process in the 1 st modification in that a light-shielding film be prepared in the bottom of the 
point (refer to drawing 15 ) which do not puncture the contact hole 13 of a process (13), and 
capacity line 3b, and since it be the same about other processes, the explanation be omitted. 
[0127] As shown in (1) of the process of drawing 1 5 and drawing 19 , respectively, annealing 
treatment of the substrates 1 0 for liquid crystal equipments, such as a quartz substrate and hard 
glass, is carried out at inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900- 
1300-degree C elevated temperature, and it pretreats so that distortion produced in the 
substrate 10 for liquid crystal equipments in the elevated-temperature process carried out 
behind may decrease. That is, according to the temperature by which high temperature 
processing is carried out at the maximum elevated temperature in a manufacture process, the 
substrate 1 0 for liquid crystal equipments is heat-treated at the same temperature or the 
temperature beyond it in advance. 

[0128] thus, the whole surface of the processed substrate 10 for liquid crystal equipments — 
metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, — a 
spatter — about 1000-5000A thickness — the light-shielding film 1 1 of about 2000A thickness 
is formed preferably. 

[0129] then, the thing done for patterning of the this formed light-shielding film 1 1 top as shown 
in (2) of the process of drawing 15 and drawing 19 , respectively — 1st light-shielding film 11c 
and 2nd light-shielding film 11a — is formed. 

[0130] next, it is shown in the process (3) of drawing 15 and drawing 19 , respectively — as — 
1st light-shielding film 1 1c and 2nd light-shielding film 11a — the 1st interlayer insulation film- 12 
which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an 
oxidation silicone film, etc. is formed on "'. The thickness of this 1st interiayer insulation film 12 
may be about 5000-20000A. 

[0131] Next, as shown in the process (4) of drawing 15 and draw ing 19 , respectively, about 450- 
550 degrees C of amorphous silicon film are preferably formed comparatively on the 1 st 
interlayer insulation film 1 2 with the reduced pressure CVD (for example, GVD with a pressure of 
about 20-40Pa) using the mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, 
etc. of about 500 degrees C in a low-temperature environment. Then, in nitrogen-gas- 
atmosphere mind, at about 600-700 degrees C, preferably, solid phase growth of the polish recon 
film 1 is carried out by ****** which performs annealing treatment of 4 - 6 hours for about 1 to 
10 hours until it becomes the thickness of about 1000A preferably in about 500-2000A 
thickness. 

[0132] Under the present circumstances, as TFT30 for pixel switching shown in drawing 10 , the 
polish recon film 1 may be directly formed with a reduced pressure CVD method etc. without 
passing through the amorphous silicon film. Or drive silicon ion into the polish recon film 
deposited with the reduced pressure CVD method etc., once make it amorphous (amorphous- 
izingX it is made to recrystallize by annealing treatment etc. after that, and the polish recon film 
1 may be formed. 

[0133] Next, as shown in the process (5) of drawing J5 and dr awin g 19 , respectively, semi- 
conductor layer 1a containing channel field 1a' of the **** predetermined pattern shown in 
drawing 7 is formed. That is, the 1f (semi-conductor layer) of the 1st storage capacitance 
electrodes installed from semi-conductor layer 1a which constitutes TFT30 for pixel switching is 
formed especially in the field in which capacity line 3b is formed along with the field in which 
capacity line 3b is formed, and gate electrode 3a under data-line 6a. 

[0134] As shown in the process (6) of drawing 15 and drawing 19 , respectively, the 1f of the 1st 
storage capacitance electrodes with semi-conductor layer 1a which constitutes TFT30 for pixel 
switching Next, the temperature of about 900-1300 degrees C, By oxidizing thermally with the 
temperature of about 1000 degrees C preferably, a thermal oxidation silicone film with a 
comparatively thin thickness of about 300A is formed. Furthermore, a high-temperature- 
oxidation silicone film (HTO film) and a silicon nitride film are deposited on the comparatively thin 
thickness of about 500A with a reduced pressure CVD method etc., and the insulator layer 2 for 
capacity formation is formed with the gate dielectric film 2 with multilayer structure of TFT30 for 
pixel switching, consequently, the thickness of the If of the 1st storage capacitance electrodes 
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— the thickness of about 300-1 500A — desirable — the thickness of about 350-500A — 
becoming — the thickness of gate dielectric film 2 — the thickness of about 200-1 500A — it 
becomes the thickness of about 300-1 000A preferably. 

[0135] In addition, although not limited especially in the process (6) of drawing 1 5 , the amount of 
[ used as the 1f of the 1st storage capacitance electrodes ] semi-conductor layer may be made 
to dope and form for example, the Lynn (P) ion into low resistance in about 3x1012/cm2 of 
doses. 

[0136] Next, as shown in the process (7) of drawjnjg 15 and dra_wingJ9 , respectively, the contact 
hole 18 which results in the contact hole 13 and 1st light-shielding film 1 1c which result in the 
1st interlayer insulation film 12 at 2nd protection-from-light wiring 11a is formed. Under the 
present circumstances, there is an advantage that the direction which punctured a contact hole 
1 3 and 1 8 grades can make a puncturing configuration almost the same as mask shape by 
anisotropic etching like reactant etching and reactant ion beam etching. However, if it punctures 
combining dry etching and wet etching, since these contact holes 13 and 18 grades will be made 
in the shape of a taper, the advantage that the open circuit at the time of wiring connection can 
be prevented is acquired. 

[0137] Next, thermal diffusion of the process (Lynn (P as shown in 8), respectively, after 
depositing the polish recon layer 3) of drawing 15 and drawing 19 is carried out, and the polish 
recon film 3 is electric-conduction-ized. Or the doped silicone film which introduced P ion into 
membrane formation and coincidence of the polish recon film 3 may be used. 
[0138] Next, as shown in the process (9) of drawing 16 and drawing 20 , respectively, capacity 
line 3b is formed with gate electrode 3a of the **** predetermined pattern shown in drawing 9 . 
Thickness of such gate electrode 3a and capacity line 3b is made into about 3500A, respectively. 

[0139] Next, as shown in the process (10) of drawing 16 and drawi ng 20 , respectively, when 
TFT30 for pixel switching shown in drawing 1 1 is set to TFT of an n channel mold with LDD 
structure, In order to form low concentration source field 1b and low concentration drain field 1c 
in semi-conductor layer 1a first, the dopant 60 of V group elements, such as P (phosphorus), is 
doped by low concentration by using gate electrode 3a as a diffusion mask (with for example, 
dose which is one to 3x1013-/cm2 about P ion). Thereby, semi-conductor layer 1a under gate 
electrode 3a becomes channel field 1a'. Capacity line 3b and gate electrode 3a are also formed 
into low resistance by the dope of this impurity. 

[0140] Then, as shown in the process (1 1) of drawing 16 and drawing.^ , respectively, in order 
to form high concentration source field 1 b and high concentration drain field 1 c which constitute 
TFT30 for pixel switching after forming the resist layer 62 on gate electrode 3a with a mask with 
wide width of face rather than gate electrode 3a, similarly the dopant 61 of V group elements, 
such as P, is doped by high concentration (for example, P ion — the dose of one to 3x1015- 
/cm2). In addition, it is good also as TFT of offset structure, without, for example, performing a 
low-concentration dope, and it is good also as TFT of a self aryne mold by the ion-implantation 
technique using P ion etc., using gate electrode 3a as a mask. 

[0141] Capacity line 3b and gate electrode 3a are also further formed into low resistance by the 
dope of an impurity. 

[0142] Moreover, a process (10) and a process (1 1) can be repeated again, and the p channel 
mold TFT can be formed by performing the dopant of III group elements, such as B (boron) ion. It 
becomes possible to form in the periphery on the substrate 10 for liquid crystal equipments the 
data-line drive circuit 101 and the scanning-line drive circuit 104 which have by this the 
complementary-type structure which consists of an n channel mold TFT and a p channel mold 
TFT. Thus, in the gestalt of this operation, since the semi-conductor layer of TFT30 for pixel 
switching is formed by polish recon, it is the same process mostly, and the data-line drive circuit 
101 and the scanning-line drive circuit 104 can be formed, and it is advantageous at the time of 
formation of TFT30 for pixel switching, on manufacture. 

[0143] Next, as shown in the process (12) of draw ing 16 and drawing 20 , respectively, the 2nd 
interlayer insulation film 4 which consists of silicate glass film, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, an oxidation silicone film, etc. is formed so that capacity line 3b and 
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gate electrode 3a may be covered with gate electrode 3a in TFT30 for pixel switching. The 
thickness of the 2nd interlayer insulation film 4 has desirable about 5000-1 5000A. 
[0144] Next, after performing about 1000-degree C annealing treatment about 20 minutes in 
order to activate 1d of high concentration source fields, and high concentration drain field 1e as 
shown in the process (13) of drawing 16 t respectively, the contact hole 5 to the data line 31 is 
formed. Moreover, the contact hole for connecting with wiring which illustrates neither gate 
electrode 3a nor capacity line 3b is also punctured to the 2nd interlayer insulation film 4 
according to the same process as a contact hole 5. 

[0145] Next, as shown in the process (14) of drawing 17 and drawing 21 , respectively, on the 
2nd interlayer insulation film 4, it deposits on about 3000A preferably in about 1000-5000A 
thickness by making low resistance metal metallurgy group silicide, such as aluminum of 
protection-fromHight nature, etc. into a metal membrane 6, and as further shown in the process 
(15) of drawing 1 6 and drawing 20 , respectively, data-line 6a is formed. 

[0146] Next, as shown in the process (16) of d rawin g 17 and drawin g 21 , respectively, the 3rd 
interlayer insulation film 7 which consists of silicate glass film, such as NSG r PSG, BSG, and 
BPSG, a silicon nitride film, an oxidation silicone film, etc. is formed so that a data-line 6a 
(source electrode) top may be covered. The thickness of the 3rd interlayer insulation film 7 has 
desirable about 5000-1 5000A. 

[0147] Next, as shown in the process (17) of drawing 18 , in TFT30 for pixel switching, the 
contact hole 8 for carrying out electrical installation of pixel electrode 9a and the high 
concentration drain field 1e is formed. 

[0148] Next, on the 3rd interlayer insulation film 7, as shown in the process (18) of drawing 1 7 
and drawing 2 1 , respectively, as the transparent conductive thin films 9, such as ITO film, are 
deposited on the thickness of about 500-2000A and are further shown in the process (19) of 
drawing 16 and drawing 20 , respectively, pixel electrode 9a is formed. In addition, when using the 
liquid crystal equipment concerned for the liquid crystal equipment of a reflective mold, pixel 
electrode 9a may be formed from an opaque ingredient with high reflection factors, such as 
aluminum. 

[0149] Then, after applying the coating liquid of the orientation film of a polyimide system on 
pixel electrode 9a ( the orientation film 1 6 (refer to drawing 10 ) is formed by performing rubbing 
processing etc. 

[0150] On the other hand, about the opposite substrate 20 shown in drawing JO , a glass 
substrate etc. is prepared first, and after the 4th light-shielding film (refer to drawing 22 and 
drawing 23 ) as circumference abandonment for dividing the outside of an image display field and 
this image display field like the 3rd light-shielding film 23 formed for every pixel and the after- 
mentioned carries out the spatter of the chromium metal, patterning of it is carried out. In 
addition, the 3rd light-shielding film 23 and the 4th light-shielding film 53 may form others, 
carbon, and Ti, such as Cr, nickel, and aluminum, from ingredients, such as resin black distributed 
to the photoresist. [ metallic material ] 

[0151] Then, a counterelectrode 21 is formed all over the opposite substrate 20 by depositing 
transparent conductive thin films, such as ITO, on the thickness of about 500-2000A. 
Furthermore, the orientation film 22 (refer to drawing 10 ) is formed on a counterelectrode 21. 
[0152] Finally, the liquid crystal with which the substrate 10 for liquid crystal equipments and the 
opposite substrate 20 with which each class was formed as mentioned above are stuck by the 
sealant so that the orientation film 16 and 22 (refer to drawing 10 ) may meet, and they come to 
mix two or more kinds of pneumatic liquid crystals to the space between both substrates by 
vacuum suction etc. is attracted, and the liquid crystal layer 50 of predetermined thickness is 
formed. 

[0153] The 1st modification of the liquid crystal equipment shown in drawing 9 is manufactured 
by the above. 

[0154] (The whole liquid crystal equipment configuration) The whole gestalt configuration of each 
operation of the liquid crystal equipment constituted as mentioned above is explained with 
reference to drawing 23 and drawing 24 . In addition, drawjng_23 is the top view which looked at 
the substrate 10 for liquid crystal equipments from the opposite substrate 20 side with each 
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component formed on it, and drawing 24 is a H-H' sectional view of drawing 23 shown including 
the opposite substrate 20. 

[0155] In drawing 23 , on the substrate 10 for liquid crystal equipments, the sealant 52 is formed 
along the edge and the 4th light-shielding film 53 of the protection-from-light nature which 
consists of an ingredient which is the same as the 3rd light-shielding film 23, or is different as 
circumference abandonment is formed as mentioned above in parallel to the inside. The data-line 
drive circuit 101 and the mounting terminal 102 are formed in the field of the outside of a sealant 
52 along with one side of the substrate 10 for liquid crystal equipments, and the scanning-line 
drive circuit 104 is established in it along with two sides which adjoin this one side. If the scan 
signal delay supplied to gate electrode 3a does not become a problem, the thing only with one 
side sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the 
data-line drive circuit 101 may be arranged on both sides along the side of an image display field. 
For example, data-line 6a of an odd number train supplies a picture signal from the data-line 
drive circuit arranged along one side of an image display field, and you may make it the data line 
of an even number train supply a picture signal from the data-line drive circuit arranged along 
the side of the opposite side of said image display field. Thus, if it is made to drive data-line 6a 
in the shape of a ctenidium, since the occupancy area of a data-line drive circuit is extensible, it 
becomes possible to constitute a complicated circuit. Furthermore, two or more wiring 105 for 
connecting between the scanning-line drive circuits 104 established in the both sides of an 
image display field is formed in one side in which the substrate 1 0 for liquid crystal equipments 
remains. Moreover, in at least one place of the corner section of the opposite substrate 20, the 
flow material 106 for taking an electric flow between the substrate 10 for liquid crystal 
equipments and the opposite substrate 20 is formed. And as shown in drawing 24 , the opposite 
substrate 20 with the almost same profile as the sealant 52 shown in drawing 2 3 has fixed to the 
substrate 10 for liquid crystal equipments by the sealant 52 concerned. 
[0156] Since the liquid crystal equipment in the gestalt of each operation explained above is 
applied to an electrochromatic display projector, the liquid crystal equipment of three sheets will 
be respectively used as a light valve for RGB, and incidence of the light of each color 
respectively decomposed through the dichroic mirror for RGB color separation will be 
respectively carried out to each panel as incident light. Therefore, with the gestalt of each 
operation, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a in which the 
3rd light-shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If 
it does in this way, the liquid crystal equipment in the gestalt of each operation is applicable to 
electrochromatic display equipments, such as electrochromatic display television of direct 
viewing types other than a liquid crystal projector, or a reflective mold. Furthermore, a micro lens 
may be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. If it does 
in this way, bright liquid crystal equipment is realizable by improving the condensing 
effectiveness of incident light Furthermore, the die clo IKKU filter which makes a RGB color 
using interference of light by depositing the interference layer to which the refractive index of 
many layers is different on the opposite substrate 20 again may be formed. According to this 
opposite substrate with a die clo IKKU filter, brighter electrochromatic display equipment is 
realizable. 

[0157] Although [ the liquid crystal equipment in the gestalt of each operation explained above ] 
incidence of the incident light is carried out from the opposite substrate 20 side as usual, since 
the light-shielding film is prepared in the pixel switching TFT bottom, incidence of the incident 
light is carried out from the substrate 10 side for liquid crystal equipments, and it may be made 
to carry out outgoing radiation from the opposite substrate 20 side. That is, even if it attaches 
liquid crystal equipment in a liquid crystal projector in this way, it is possible to be able to 
prevent light carrying out incidence to channel field la' of semi-conductor layer 1a and the LDD 
fields lb and 1c, and to display a high-definition image on them. Here, in order to prevent the 
reflection by the side of the rear face of the substrate 1 0 for liquid crystal equipments 
conventionally, the polarizing plate with which AR coat was carried out for acid resisting needs 
to be arranged separately, and AR film needed to be stuck However, with the gestalt of each 
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operation, since [ of the front face of the substrate 10 for liquid crystal equipments, and semi- 
conductor layer 1a ] the light-shielding film is formed at least between channel field la' and the 
LDD fields 1b and 1c, such a polarizing plate and AR film by which AR coat was carried out are 
used, or the need of using the substrate which carried out AR processing of substrate 10 for 
liquid crystal equipments itself is lost. Therefore, according to the gestalt of each operation, 
ingredient cost can be reduced, and a contaminant, a blemish, etc. do not drop the yield at the 
time of polarizing plate attachment, and it is very advantageous. Moreover, since lightfastness is 
excellent, even if it uses the bright light source, or it carries out polarization conversion by the 
polarization beam splitter and it raises efficiency for light utilization, image quality degradation of 
the cross talk by light etc. is not produced. 

[0158] (Electronic equipment) Next, the electronic equipment operation gestalt equipped with the 
liquid crystal equipment in the gestalt of each operation explained to the detail above is 
explained with reference to drawing 27 from drawing 25 . 

[0159] The outline configuration of electronic equipment equipped with the liquid crystal 
equipment 100 first constituted equally to the liquid crystal equipment in the gestalt of each 
above-mentioned operation by drawing 25 is shown. 

[0160] In drawing 25 , electronic equipment is constituted in preparation for the source 1000 of a 
display information output, the display information processing circuit 1002, the drive circuit 1004, 
liquid crystal equipment 100, and clock generation circuit 1008 list in the power circuit 1010. The 
source 1 000 of a display information output outputs display information, such as a picture signal 
of a predetermined format, to the display information processing circuit 1 002 based on the clock 
signal from the clock generation circuit 1 008 including the tuning circuit which aligns and outputs 
memory, such as ROM (Read Only Memory), RAM (Random Access Memory), and an optical disk 
unit, and a picture signal. The display information processing circuit 1002 is constituted including 
various well-known processing circuits, such as magnification and a polarity-reversals circuit, a 
phase expansion circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, 
carries out sequential generation of the digital signal from the display information inputted based 
on the clock signal, and outputs it to the drive circuit 1004 with a clock signal CLK. The drive 
circuit 1004 drives liquid crystal equipment 100. A power circuit 1010 supplies a predetermined 
power source to each above-mentioned circuit. In addition, on the substrate for liquid crystal 
equipments which constitutes liquid crystal equipment 100, the drive circuit 1004 may be carried 
and, in addition to this, the display information processing circuit 1002 may be carried. 
[0161] Next, the example of the electronic equipment constituted in this way by drawjn&26 and 
drawing 27 is shown respectively. 

[0162] In drawing 26 , an example slack liquid crystal projector 1 100 of electronic equipment 
prepares three liquid crystal modules containing the liquid crystal equipment 100 with which the 
drive circuit 1 004 mentioned above was carried on the substrate for liquid crystal equipments, 
and is constituted as a projector respectively used as light valves 100R, 100G, and 100B for 
RGB. In a liquid crystal projector 1 100, if incident light is emitted from the lamp unit 1 102 of 
sources of the white light, such as a metal halide lamp, it will be divided into parts for Mitsunari 
R, G, and B corresponding to the three primary colors of RGB with the mirror 1 106 of three 
sheets, and the dichroic mirror 1 108 of two sheets, and will be respectively led to the light 
valves 100R, 100G, and 100B corresponding to each color. Under the present circumstances, 
especially B light is drawn through the relay lens system 1121 which consists of the incidence 
lens 1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the optical 
loss by the long optical path. And after a part for Mitsunari corresponding to the three primary 
colors respectively modulated with light valves 100R, 100G, and 100B is again compounded with 
a dichroic prism 1112, it is projected on it by the screen 1 120 as a color picture through a 
projector lens 1114. 

[0163] Since the light-shielding film is prepared also in the TFT bottom especially with the 
gestalt of this operation. The reflected light by the incident light study system in the liquid 
crystal projector based on the incident light from the liquid crystal equipment 1 00 concerned, 
Even if a part of incident light which runs through a dichroic prism 1112 carries out incidence 
from the substrate side for liquid crystal equipments as a return light after carrying out outgoing 
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radiation from the reflected light from the front face of the substrate for liquid crystal 
equipments at the time of incident light passing, and other liquid crystal equipments Protection 
from light to channel fields, such as TFT for switching of a pixel electrode, can fully be 
performed. For this reason, in a configuration, since it becomes unnecessary to stick AR (Anti- 
Reflection) film for return light prevention, or to perform AR coat processing at a polarizing plate 
between the substrate for liquid crystal equipments of each liquid crystal equipment and prism 
even if it uses the prism suitable for a miniaturization for an incident light study system, small 
and when being simplified, it is very advantageous. 

[0164] Furthermore, since this operation gestalt can prevent the return light to a channel field by 
the light-shielding film, it does not stick directly the polarizing plate which performed return light 
prevention processing to liquid crystal equipment, but separates a polarizing plate from liquid 
crystal equipment, and you may make it form it. More specifically, it is possible to stick one 
polarizing plate (not shown) on a dichroic prism 1112. Thus, since the heat of a polarizing plate is 
absorbed with a prism unit or a lens by sticking a polarizing plate on a prism unit, the 
temperature rise of liquid crystal equipment can be prevented. Moreover, since between liquid 
crystal equipment and polarizing plates can be detached and formed in such a configuration, an 
air space is made between liquid crystal equipment and a polarizing plate. Then, by forming a 
cooling means (not shown) in either a prism unit top or the bottom, and sending in ventilation of 
cold blast etc. between liquid crystal equipment and a polarization means from a cooling means, 
the temperature rise of liquid crystal equipment can be prevented further, and malfunction by 
the temperature rise of liquid crystal equipment can be prevented. 

[0165] In drawing 27 , other personal computers 1200 of the laptop type corresponding to 
example slack multimedia of electronic equipment (PC) are equipped with the body 1 204 with 
which the keyboard 1202 was incorporated while it has liquid crystal equipment 100 mentioned 
above in the top covering case and they hold CPU, memory, a modem, etc. further. 
[0166] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder 
mold, or a monitor direct viewing type, the car navigation equipment, the electronic notebook, 
the calculator, the word processor, the engineering workstation (EWS), the cellular phone, the TV 
phone, POS terminal, and touch panel other than electronic equipment which were explained with 
reference to drawing 26 and dr awing 27 above etc. is mentioned as an example of the electronic 
equipment shown in drawing 25 . 

[0167] As explained above, according to the gestalt of this operation, various kinds of electronic 
equipment in which high-definition image display be possible be realizable with the liquid crystal 
equipment which be reliable, and display ( refer to drawing 29 ) degradation of a vertical cross 
talk ( refer to drawing 28 ), a horizontal cross talk, a ghost, etc. be reduced, and be excellent in 
the protection from light engine performance to return light etc. 
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[0038] Haia*«(7)3feaiift(±*>«r. *a 

[0 0 3 9] *«W^A^-5«fiRt-J:tb(J, 

tewm^mmmt Lxmm-r^^^x ^aw** 

* ( c *s it 6 B IK s n fc y - * X I* K f -Y >-« 

<D*m&mzmm,x, mKowmmmmmt-tZo % 
it, y- hmmmfrh&&zfttz&mm&mm.t£mk 



[0 0 4 0] Hufsmtfccoiij^mffilc^LSai 
[0 0 4 1 ] £*U1\ S*»U:«J; 

[0 0 4 2] #3B0H± % Sjffij8#;BS(±, H5fS^S«fi607C 

**TU mjfS^*«I^O ! mjiSm2i£*ffI(^ EWflflKC: 
[0 0 4 3] 

*H*4r*ft: S -fr 6 r 4: Sr*«^K C r i 3&« "TIB i: <C 5o 

3e«{a:jH^»«*n-ct^wT\ sat 

*2K*JKi±S«ffi*(c:»«SixTV^^-r. £«(SfcjR 

^L< Tt> &\*\ 

[0 0 4 4] «JIE^«fit««:. 3K«KAKC 

[0 0 4 5] **W^*^6lfljS:J-J:ixtf, S*ffiS 

[0 0 4 6] «JE!B2aE*:Ht3fl^ mjfS^S^I 

[0 0 4 7] *«WiiA^*6«rit^ J: D ***<offita: 



BP ^ , Jo (t 5 ^« ft ffifcffiSU fctf* h6 £ ft 5 «, 

[0 0 4 8] fiffitM^t^t^ft 

m&$&m<nmtom&&&&#>xt>. m^mn^m-s^m^ 

*ffiS^fiH"rS«^ (El 2 9 

[0049] ^p^^jo^x, sdiaj£*:iRfi, atria** 

[0 0 5 0] *&m<r>frti*Z>mj$Lkc£ti\^ iS3tBI^# 
5 <o-c\ **fs ct D » i iK#*«o»a#i*ft 

if**)** h7^^ <DT«t-Ktt <b*xfcK3t«S<75« 

[oo5i] **wwt, wiaai*»i, iKriB«K^** 
[0052] *%W^^S«j«(-«tn(^ *#Bttt, 

it\^xi^mmtm^xxmt * r. <t i~ 

[0 0 5 3] llireiSatlRti. fflE»tk^3fea£ 

[0 0 5 4] *%M<7D^5fl|fiR(cJ:ix^ 3t*Bltt. 
Wlc*>v||5ffi«tcft^»(tibnT^SWT, Mail* 



[0 0 5 5] S5EiB*:IK(i, Ti, C r . 

[0 0 5 6] *ftm<OfrfrZ>mf8.iZ£tili s aK*J**i, 
^jSW<Cift(BS^Jl"Cfc5T i , Cr.W, Ta.Mo 
XtfP d<D9^co^>ft< i: t — #Jx.ti\ 

S3£llfflSS±<ojK*IK^J«XSwatcfr^tL€) TFT 

tJffiWtLft^J; 5i:t?l5 0 

[0 0 5 7] #«W<Z)«;^Hi8li. ±tajRfi3Slt«:«^ 
[0 0 5 8] *%W^^S«JS^J:ntf, S^ffifcS 

m*£ittmmztix& *> r> A^w-r 
[0059] ^m<Dz.<D^o^mjkxy^^(nnn^ 

[0 0 6 0] 
[0 0 6 1 ] 

SBl^SSJBlfiwWffiX^ili^o^T, Hll A><blH4£ 

fti*^, B»*0)*filfiI3tt^fc5o (212(1. 

B* WfffiH-CfeS, ISSS, IH3&0 J EI4tCjo^rH. #® 

[0 0 6 2] Bil-fcv^t, ^^Sfecof^fliScJ: 

Zt-tfXDTFT 3 0 kfrbteK) , pif<ft«#^#*&Six5 
^—^^6 a ^^RTFT 3 OiOy — ^f^*S[W»itt* 
tbTV^So T-PBG a ^*#iitfPf*i8-^S 1 , S 

2, Snit r<o«(cj»w»:tc«*&b-ct«t)ftv^ 

— ^St^«J6-f5«t 5(-bTt»ftV\ TFT 3 0 

<r>¥— b(c*S^3 0 o a ^««WffijBt*ix-C*Jf?, 3f 

^CO^^T ^ >^T\ *Sj»3 0 0 a I^^^^W^*3S« 
tGK G2, Gm£, C ^NS(C«ftNH0C"C^nAp-r 5 
J; 0\zmSL^X\^ I*tS9alt TFT30O 
KU-f^lcm^^^tLTfcO. TFT30Sr-S»l 



t>*t>&t&&tlZ>m&iiS%rS 1 , S2, Snfrmi£<D 
SiiStifcRlf^^^^iiUftft *S K S2, Sn 

OOair(7)F B K^MMLTt)S^ (012#I) e 
[0 0 6 3] El 2^3113 4 t^fcV^T. ffiigi3£|Effl&Kl 

o±icn, Thy ? xmzm&tDmwtemmmms a 

jR6a (y-*«!) , tli3 0 0 a (y- 

sstwii a<7)5^«jfioy-^««(-««wsat 

Lt^i 1 a CO 5 ^^ititO K t-f y^igctcm^W^ 

[0 0 6 5] K2**il 1 a 12, H*ffifC*J^T. * 

[0 0 6 6] *liS*JB(l 1 c«\ B*»(^V^T. SB 
2iK*Hti l a kteftmicW-fbti* IB2jB*Bll 1 a 

^«63 o o a vy =*>mfrbteza>ft<n 

fc(Dtf- V nM 3 a te** , la^9 h&jfc<D 

lcfi, jfe**H3 0 0 a *fRn£»oTafc5*«£<7)y— 
N®fii3 a £taS(^>*^ h*-/H 8 ^ttl^ 

coi£ (fiO tcoi^T, h^-yn 8tc£ OffiS 

K«*W««*;ftfc***|3 0 0 a ^ft(C^oTiI#£ 



l#CO*filfc3 0 0 a ^/S^TJo^ CcOl^rO^ 

[0 0 6 7 ] (U 3 <D A -A' »fffil2£lEl-#!& L 

TTFT3 OXtfy- hm«3 a Sr^tfjS3(IW»{C*3(j- 

s««*ttw-r5o B3m Mgiiisi o 

(-«S*^L-C*tiR]ejlSix5»l6lK«2 O^jRfid* 
[0 0 6 8] I^3^A-A' BrE^M^f £ 9 ^ 

T^5 0 l odrtu i TOIS 

^ • >- ■ kbs) ^ ^(ommmm^mm^ 
btez>mmm&9 ai>mftbtixte9* *-<E>±fljKia> 

So 

[0 0 6 9] jKfi3£lIJBK«l 0twi±, &jBiK«£9 a 

i-5H**-r ■yfy^iTFT 3 o j&srw- bn-c^So 

[0 0 7 0] H**^ s/f^fflTFT3 0M#**tfa] 

^z&m^&^xm&mmmmmx otftmmm 

^yfflTFT 3 0 tWWt-li, *2**HI1 1 a ASSm 

t>Ht^5 s :^)J;9(:S2S*ieiia^SiI*K 

JH^b<Cf9 , Ti, Cr, W, Ta, Mo&tfP d <D o 
tf, KlSlfflSfil 0i©*2**il 1 a-^JBia 

mr ft 3 ommi:m^tertz>mu® i m\z.£V) , %z 

awfcRi l a ^JB USjtBI l l cAS*«Sixfc'9*BkU 

^^fy^ffiTFT3 0(7)ft^i«la' ^CAtt 

[0 0 7 1] »2aWfc«l 1 a t**OiB*X>r 

yf^^fflTFT3 0^Bi:it % \mW&Wm 12 

fy^TFT3 O^Mt^^i 1 a 2 

ri i a*^««Wiieai-5fc*(-K(tibHst<7)T*fc 

FT 3 0<Dtzfr(DTMmk^X<Dmife ; kt>&'tZ>o HP 
^S^SfflS^l 0(D^ScO^SB#(Cfctf^mn 

Rl 2li, fi»J^li\ NSG (/>K^hy!i^^ 
7^) , PSG (!)y>y^-^7^) s BSG 



>r— h#T*) , BPSG (^n > y y 
R. *ft:->y =*>-R»a>fcfc3 3 gnJINKIRRi 2(d 

0*Sr^-r5***:*«Slc|»<*- i: tt^6 0 

[0072] *mm<nmi&vtemz, % 1 je^tR 1 1 c 

1 1 c h^-;H 8^ttl^i^tl 

Tl^ 0 Z<Dfz&>, i$|3 0 0 a (01*fig) <^Sfei 

IL ioo-2 0 0KQiS^gS:^t5^\ $H 
*il l eft, ffii*(0*p#B5B^AJRR^bJKia:^iX"C 

^s*>-e, £aa*3 o o a (c^ftesfitfi^ ^c+gic{a< 

*Lj&»fct\, ^<75<t 9*{filSBt^t-JCi:T**i»3 0 0 
flfj* (la^it-f) SrifttfJSK, ^eo^coo. 5// s 

S6>(^ * 2***1 l a tJBiifcfcRl l 

c tj&sj|ft»^ix-cv^fc«>, Mi3 0 0 ai:j;otS 
2JS*Rl 1 a^»«;i^\ «6oT, 

[0 0 7 3] (U 4 CO B — B ' Wffi0*#fiHLTT 

FT3 0MS9M7 O&^ti**^^^*** 
fcSEKRW B4i:il, ffiAKKfllXfi l 0 l;i 

8£n5#ft&«2 0£^LT&5 o 
[0074] IU4<7)B-B' WfffiEKc^-rJ: 51-. Sft 

aW*te*^*S^-ffil«r««"*-sa-fiI*«2 o £^*f 
|6]E«£ftTi^o 2 0 left, -t^ffi(^8Eo 

X I TOR&^<7>aw*«tt»R^i3fe^»|pi«ffi (# 

awe 2 i^»ct?>n-c4o9, ^^r«^*i, 
^o^«»R^<b>!cSErftR2 2^»tt^tiri^o *f 

r*JS«2 0(£«\ #BS*<OBHP««^(75««^. B3 
2 3*SR(tf,ixT^-5o *fl*J*«2 0 

(Dim^Aftfttimm*^ yf>^TFT3 0 
<^t^li aco^t^/^l a' d«A£B6C 

[oo7 5] r<o«t9ic»ricsn, m*mii9 a i:>Et^ 



1 0 t ^rRl£« 20i: (T^t^i, ->-A4* 5 2 

(12 3 0&OMH3 1#BS) t^J; <9ia*nfcffilW(r}KfiiS 

[0076] *nM<Dwmxtemzy-h&mm2&'? 

Tfflt\ ¥»fttil a SrffiKLTfBl 1 f 

[0 0 7 7] ^b^fe^L 7-^i6aTW««W 

119 a t &m%z>o 

[0 0 7 8] 12 4 1:1*51^ I*^>fyf^fflTFT 
3 OIL LDD (Lightly Doped Drain) «ag£r*r L"C 

a, y— h««3 a^^(7?*#t^«tf9f L ^^/^»fi!t$ 

ti^iftiia^^wia' . y-hmm3 

a fc^*flcJil a fcSrl6»i-sy"-hlftWi2, 

I6a (y-*«ffi) , miia(7)®ISy-xs 
« (y-^«ILDD««) ibMte»SKKyg« 

y-*««l d^WciwiBS Kt^f^fiWi e £r«x.T 

a *>a)*HS"TS— o2$g^£;h,Ti^ 0 y— ^^«C 
1 b 1 d K W 1 c 1 e l*«J£<7> 

J: 5*-, ^#fMi ai:»U niXlipiiDft^ 

jtw»«T?(±«F(-T f --^j»6 a {i, a i m<v&mm j $>& 

— mcz^^?? /w8 3&?#/rJBj$$H^ifB2HIB 
r, ^-^1*6 a(4K«ay-^flB«i d^ft«W»iB! 

^nr^6 0 7*-9m6 aM2lP^j6Sl4 

^JliCli, Kl^-T y^«l e^(D=3>>$?^ h^: — 

^8^W$tif:S3ir«i7^M^nt^5o 
r co&)Wk& K u-f >ffl^c l e ~*<n =i > ^ ^ h ^— /u 8 
^Lt, B5K«£ 9 a flri5«S K ^4 1 e 

«^^nfc*3SMil6j|»R7ro±Bfi»ttfeixT^5 0 
[0 0 7 9] ®?Rx-r 7f >^fflTFT30li, L 

bfi3 a t L-CMlff-C^WW-r^^Srfl*? 



[0080] Sfc^HJtojgiiir*^, in^-fyf^ 

ITFT3 0<7?y— h«*3 a^V-X • KW V^jjE 

y/L.y-h) m^-xhvr/i'V— h$A±-?T ft &mi£ 

[0081] — m^n. *mfcm 1 a <o*f-** 
->y ^y^ft^MMMta^iS^MLt 

L^l/MS**^ 7f^fflTFT3 0<D hyyy^^H 
tt^*<k"T535S % *||]ffiw?g(g-C(±, y-ht«3at 
±fl!l^(b«P«t PlC^— ^6 ad* A 1 *OJS#tt(0& 

aWft*^«*tla' MLDDSSElb, 1 c^W 

<D±.o\~, Wmx<< ^fy^fflTFT 3 OCOTftH-tt, 
IB2jS3tRl 1 adS»ltfe*L"Ct^<75-C, '>^C<t<>^ 
aiffcjf 1 a <7>^*A'ffi«l a ' WLDDf«l b, 
1 c^(OJS?)3t«?A»S:3!i*Wf-B6Cr ir^a*5 e 

[oo8 2]*iMim gm^^ftsj; 9^ 
«(cMo*^A*t*ix5o*KCfcfti-* e>t-a*w-e 

[0 0 8 3] (* 2 Hffifl£ffi) HI 5 L"C*«W<75 

liHs^c-c ©Tffi^T'^^o H16 d&^-tte, «-jf 
H5arria6(c*j^"c, JBi**^ffiti^i:»fiS;K*(- 

[0 0 8 4] HI5 J S:0 : El6tc^-rj;9[C^2^^fi|-e 
«3 a(i, fBl ttil 1 c' I£fi;fe<bft-O*5o BP 

si mitm \ i c'ti, hm^3 a to/L^saiSS 

-Y s/^>-^fflTFTC0Ta'J(cfcga:tt<b^Tt^5 0 o£ 9 

££«13 0 0 b(ijfe**ffi3 a tiMlSMl 1 



[0 0 8 5] -<nti#>^ *tt^?K«snfc»i*3t«i 

I c' fcj; V)mm^^C yf^fflTFT3 OC^tSi 

3 a A^*jssns3featiift3 o o b <nmK*Wi, \ m±m 

I I c'lctoterts^t^prffi-cfeSc ^or. nn* 

(7D^^D^h-^ (g|2 8#flg) SrB6JhT-#5 0 La* 

fcofct LTt. *Si63 0 0 brfs^&{fc-t-5<^&*£S 
l^86<*ii:fc^ii:45o r^^co^m. »2*ttJKli 

[0 0 8 6] ft. BlSd^SJxSJ; SlIMl 

<t6:tia^ ^-v *^«« 1 a ^(7>M <9 J: 9 

[0 0 8 7] fB2 jglt?Kffiic*jv^r«, y-h^; 
S3 a^y-h»»Kt^ux^-Y*^««(-«-inisait 

^tl5TFT (^KDTFT) <h , ^-V*/Hi*«:IB 5 
5TFT ($2tOTFT) £ ti£ r t Kfe V , 

M#So ^t, »i2£#8ti lc'di^Si^TF 
T^7^ft^M:t^: t\cx f9K!Bi cotftHP 

[0 0 8 8] 3 5tJ6JB1IR) **WlciJ:6iKftKlt<7? 

«A3S«fflS«wffil»«i-5a«^iii*l¥(D^Bia 

T + fc6o fSi. II|7^CjoV^T. H5(^Lfc!B2ll*fl5li 

[0 0 8 9] K3HlfeB*f±. Mffi3 a ^« 1 

R*nr*ji9, ^jEjR3ood^. zfrtD<DS?— bm:& 
3 a ' Rximimytmi 1 c^^^^M^tit 

v^ 0 ^wte^ J S(i0 5(c^Lfc*2*JfiJi51l8(O# 

[0090] - £^>i: o \zmsmmmiB^xH^. mix 

jtRl 1 c' iCi <9^SEi»3 0 0 diDfofc&iit&mZ^ 
t&X*£Z><r>X\ Rfj^^^p^h-^ (B2 8*I) 

Mffi3a' &t/ig i m?tm iic y ^mm-^mm^s. 
xm^wmmzftt^mx^mnifmcx*), fe&m3 

0 0 d^^fi<k-rswSr*«S(c|W<*r £fc*rflB4:fe5o 



[0091] ft, m3mmm^ii, #^a^3 ood 
fj^-ct^^, z(r>m%u*3ma±xn lfi-cfcj;^ 

h*-/n 8 eoRfcli-frtf, PilBil*Wl-*3it65x: 

h*— yui 8<o!&£«<b-tm\ — /H 3 £ 

H^i-SXS^lltatSrflfi^^T^So ftoT, SB 1 ii* 
Ml 1 c'£0->- hffifru RHiHftgc, S*SnStt« 

«fc UK £ 1 a6*Bt 1 1 c' CJ: 3 0 0 d 

<fc> -So 

[0092] ^fc, m3^mmm\c^^x^2nmm 
mtmm^mim^tmi 1 c'^2TFT^y-M 

[0 0 9 3] (|4»1) *«Wt-«t5«ftifi«<iO 
SB4 3llfi»lB(-o^r. H8Sr#flBL-C»W-f-5o El 8 

-?&3 0 H8(^i3^-c. 03 t^Lfcjsi mmmm 
[0 0 9 4] m 8 i^-t- j: 9 mas 4 sHt^m-ctt, 

*fi5 0 1 a a* <b ft 511**^ yf>/fflTFT(Oy- 
ttl£MTL£ftfc='>'*^ h*-/U8' £<7>l«<7\ El** 

- HS5 o 3 a«y a^fei^S^ 

h tS 5 0 3 a (7)-ai s 3 ^ h 1 8 * £r 
^LT*1SK*IR1 1 c" ft-C^£ 0 *: 

*ia*Ri 1 c • as****)** 

i LTSER£ft5<!: £ fcM, SB l itftfflU 1 c" <bfi« 
»3ftfcAtt0>SS2i[£5fc]B&l la'^lMJgl 1 

t^o ^fi*|3b' (i, rftb-owav*^ h 

ifefcflll 1 c"K»oTi3:itf>ft-t^5o 

[0095] wa)«t9t-*^snfc«aas«(7>9E4*ite 

fl2«fcJ:fttf, y-ht«5 0 3 alt #«tt(Z>3K u ■> 

mzMfH-t zms-^x sic femtT~—;i'iga>nm.-7 

5fefifc&lH|jB-C#S 0 l^H#t^ OUTERS 



fi, Hl^*^l 1 c"M^>^ h*— 8' £^ 

Mffi5 0 3 a tffiftMA^jttSSlieABU 1 
c" ^(OPflX-«lltcao{i«tt<7)i«^««M»«ttlB?r 

[0 0 9 6] -ftt^ae*, ^2ig*^l 1 a"JCJ:!9 

o, SBUtitRl 1 c ,, ^P>«rtSft6***w»tt:*: 

fiJ65^tiCJ:<9. Hua!0^^n^ h-^ (g|2 8# 
AS) £B*it-C£\ Kp^i^iii«*^S:l83a-et5o £<b 

ff^^jun ia" tmimytmi 1 c- t^ie** 
sft-c^5fc«>, ii«t*t*fcssi«ii(n 1 c" 

(^J;oTSB2ii}t§li 1 a"OTts:l:W^ ffi 

[0 0 9 7] ^4^»^(Ogi8T'f^ m2&#§gl 1 

a" ^A^t-^j&^ftTi^^ wx-tfa^t^diLT 

[0 0 9 8] ±atfi9*l 75^»4*JfiJ»||fi-C(i, t^ft 

[0099] (» i mmmm^m 1 sejbm) j& 1 
iB^*iae?gffli(c:o^-cia9x^igi ostai^tbiw"*- 

a)¥Bia"Cfcf9, mi oil hj9(dd--d' wffiBi'e*> 

JBl*^^*l*Jfe»ffi^ra«**fi>c^o^Trt 

[0100] » 1 SJKfi»]T*t±, SB 2iS*K 11a"' 
***ft3 btc»oTJKric:*ftx m2m±mi 1 
a"'MfilS3 bJi£«ffi«^«-flr«*»SSKSft 

ti/^o ttoT, SB 2 in** 1 1 a'" t^Mr^SBK^ft 

SiB*^>r y^V^fflTFT 3 0(C«-LSB2iSjtlBtl 1 

■St LTJ&»tc««6L»5o ^<73»^, B|9 2lt)5|ai 
otc^Sfts J: 5t-SB2jE*Bli l a f ' ' fifi»ffi* t 
it^?^ h*-/n 3^tr*liKi3 b 

mtbmt&t&) ^«#&sft55£*{a«*^««LTt>J: 

^SPA*a^-«:ltt(tS^K<C<. *2Jl3tBll la'" 

MMi3bmfict^^ (m^-tf-f) 

T, ^2ii*^l la"' tmmm3 b t Sr. ^J^Lfffi 

*pi:(-i-5*fiS:Sr«ft(^ ^«ffi«?5»ibW#^(7)iaj» 

[0 10 1] H9at/|gll 0(^$ft5<t5^, ^ft*S 



3 b kWi 2 1 1 k%=*>? ? h * — )V 1 3 

^L-C^^-fr^t, S*»3bft S5&Jnft#y>' 

T\ §ii3 b Cfclt^y- Mi3 a t:fp v of:^(7) 
ffitalt *«lcfiffiffiffc£;K,£ 0 0J;t(t 1g2&#;Bill 
la'^WSit'MUS^ ^^v-y^^Kirlt 

[0102] rc^^m. Mi3 b^aco^r 

fc* «2ig3t«tl 1 a ,,, <Z)?WEi;:«t«9. #J;i(t +» 
m #SJ£t^ <b $St m * -C/h £ < -T 5 ^ k # 

b^&bfz&y-'-pme a t^i* ^y >^ 
2 9M**Lfc«flfc8 o 2^>i: 5**^*ft<^BaJB(ije^ 

[0103] ^oT, r(Z>«t -5ncfil^n^ h — ^J?»=f— 

Lfc. **»3 0 0 a fe{djBE*JK»«]ES:*!p«IE^*|- 

[0 10 4] S^»l^«*-*3^r(±, 

■twffi#&^t* £ * K«*S 3 b tc»o TiH g jRKRt* 
<b*VO^<7>T\ S2l*gl 1 a ' " *C J: ^jSTlRffi 

[0105] (SB 2 2 3E^0iJ) % 2 

^2mmMmtmmtmf^^\^, «fc5*ja<^» 

^i-£> 0 SB2«*Ki i dit ^y^lTF 
T <DTM*m < ^d*^ ^T^iiS 3 b Cf/j: 6 i; 9 (c 
ffM^^Ti^ ^S^ft3 b ct^2iS*^i 1 d 

tit *i«?BW^»*tlRl«tc, =y^^h^n 

ilTt>J;^ 0 ^^>J: ?lcm2mmxi*, M^B3a 
<^Tt-« 1 1 1 c SrRttSt ttir. S5liK3tK 

1 1 c k&mm£frtzm2mytmi 1 d^»ft*3 br 

KRJtfcJxT^Sfcafc, **i»i:S**<Z>W*-OfiStn: 
^ft&3 b<75ffi:ia^*2ie*IKl 1 die J; 9 



ihi-S^ t t>T-#5 0 S2il*ll 1 d tKlig 

)ti«i 1 c kt*mmztix\i*z>izit>* i&&m<nmmm 

l-«fc *>*2ig)fcBll l d^RfPSns^fc^te^o ^ti 
fS2«JK«tcj;»), ii5p n pffi^lli«i^^*m 

[0 10 6] ft. H^Sr«»-r5^ x *3 3IJfi?K18tr*5 
l^T, «2 3E««tlP]*^*2*3tBll 1 dfc*l:l»3 

btcrOoTffMi-^^t^^Tfcip, *(7)»&H*2 

[0107] !B4ltlfiJI5tt(rio^-C l bf5 2ag3tBS 

1 1 a* zmmMkz btc»o-c»d£L. s^i-tis** 

[0108] (» 5 HJte^flg) m 1 2 11, fflcAKSfflX 
2ic*5^r, H2(z^Lfc!Bi*ifi?BjiB<s9»-&<trai:« 

[0 1 0 9] iai 21^^-c, ffiftssitfflXffi-bi-it 
a' i^<t ^(iJB^sn-cv^) ^R(te>nr*j>9, m 

X«£9 a (D^«(D^#tC^^»oTir-^^6 a , £ 
l»300 e (y- h««S:*tp) ^i^HtP6o 

(*n-lS@) <7>jfeSEi» 3 0 0 e *S (*nRa^Jaft 

3^Rd»e > itRsnfcjB2*a#*«ai5 0 4 i:, 

yfy^TFT© Ku-^^«*^^«ER*ixfc* 
lSat^ftm^ll f" I*^yf>^TFT 
a?y-h»fe»«^ibffiR*nfcieii:IK (R«*Bt) 

*LT, x-^l»6a(i, ny^^h^-/U5^lt 

[0110] m&fe&mftmfrhtezmimitmi 1 e 
ft H^*±^o^*i"C^L/s:««{ciaR$nr*j 

9, BP^*itlft3 0 0 e l^fi-fe-CRlt btlTV^ 0 *S 
iS3 0 0 e(i^^, ^WffJB 1 a<Z5^^*/l«« (H 1 

x 5(^gaR^nr^«9, 1 eft ->u 

s" &frLxfrmmm£mfLttm&2tizzkiz£v% 

[0111] r^i:5(c*5 3H6^HS^J:Hit rnixii^ 



300 e itf&i&tfuk&txz trnzm^xj y^->^mr 

**s««t-t"5«:SftS:lH!»-e*, «W4<DKv^*3£|t0> 
[0112] ifc, islllltit !B 1***1 l 

el*, ***|3 0 0 e \cMtebtltltbW>*b J r — *i»6 
a^fto-CJS»Snfc*3**»M«l 1 e' fc^tf 

»[RliEB5tb5SB 3 l l e ' 

-e<a»g\ hi 2^*r^9co*(j(8-e^s*L/i^ir-*^ 

So 

[0113] M&mm<ommmtt<Dm&) ±^mm 

R«t5„ 

[0 l 1 4] Hi 3K*3^-t\ ^f B SttliJ^iZl[HjK<h L 

^-**6 a frKfti-S^r-^IMBililHlKl 0 l 
t. ooa *K»-r5***Kft@K l o 4 

ISI&^T 1 " ?$|6 a tcjS^WEu^W^y ^"-Y- 
'^fifNR SSrH««*S K S2, -Sn^M 
fTtr^^t5/y ft-«2 0 l StiM! 

&6 a V^I§]»3 0 1 <t£<i*i 

[0115] i&&mmmi& io4ii, im#mm&t>* 

t^sw-ss-G 1 , G2. Gm&s^^mcmmikx* 
[0116] 7*-*mm»m» iont ^fficy»is]% 
?*yf*nzm<5\i*x* **ii6»iiii5]Bi o 43&?*3E« 

[0 117] :7"y — v?HJK2 0 1 fi. X>T y7>y 
Jf^tLT, WtliT F T 2 0 2 Sr#7-^»6 a fit: 
«X."C*5"9, 7 , yft~^i2 0 4^TFT202 

— i?|Hl»Biljfl^-j|ft2 0 6 a*T FT 2 0 2 CD^— h«« 

m j %m2 o 4^u, ^ws^^y 



ft, f- + --^Is!KiEi!jf8-^j»2 0 6 Sr^LT, #x 
frfS^ S >yx-fV ^-v'fS-^NR SSr»tiMf 
RGj&5flfc*&Sft5 0 "^y ^-Y-^0^2 0 11*, #*L 

< n^mmm^^(ommt^s 1 % S2, snic 

[0118] i^>-^LI >^lE]3g3 0 1 (i, TF T 3 0 2 
Hr-^6ait:i^^ ■ft«^*3 0 4is 
TFT 3 0 2(7)y"^lii;8^$tlT^^ v^-fv 
>^!UBBBfs#»3 0 6^TFT 3 0 2 coy- h«£ 
riffi«fc£ftT^5„ It, W«ff-5MH 3 0 4 ^ L 
X, HflWB^Sl, S2 S Sn^^6^ d 
nibSr-^v^y ^^i-^o ID*>, V- >^y v^EIKEtt 
«*i»3 0 efr^LTy'-^IRKftlilBl 0 l*»<b^> 
^y^SKKIMS-^SH 1, SH2 S SHn^A 
*j£ft5i:. iS««-S-j»3 0 4(c»J&$ti5B««-»S 

[0 1 19] ~ go£ -5 (:*HI«l'C1t 7^-^*1 6 

[0120] r rr\ *mK(Dj&m<ntti&$&W\z-m*x 
fT^ftS^y^-v^o^-CEll 4 Sr#Rab-CRWS: 

[0121] 014 ^tf-T «t 5 T^-^&*®Jle]B 1 

ffltl (Ky hm$Z$t) ZtitfeTZfri y^m^- (CL 
X) &fc¥-tt<ommk LTA^£ft£/^ *fci£**- 
(DX) asA;*)Sft£^ rw->7M/^^^ 
^MXl, X2, -^ns»:flt«$n5„ 
fiJHWK^T, ~^»cfc hff"^ (DX) 

m-^- (nrg) ^^y ^m»2 o 1 

-So J: !?ftft:Ml£fi. Siff^ac^Sipi ^ n ^ ^ 

(cly) AS/N-r ^/uttezkmcmm&tjr (v 

I D) ^Mf (V I IT 

^^T-feSBSIB t 3ftjfi«(^. ^y^^r — ^ 
telKiKiEbif^- (NRG) (i, Ml/^i:$n6o ffil 
^'Jf^-^ (NRS) li. UflftfS* (VI 

D) (Dfcm^MfcLX, *¥*M»fflBB"Ciif««* (VI 
D) tRffit^co^^u^u^ £ft5o Sot, /yft 
— ^lalgSiiidif % (NRG) u^^n^ffl 

t 2icio^-r N ?~*r-^frftfrftz> Q fir, 

IBt4^(tHU(-> BP^. ^y ^-V — v-a*»7LTj&»&K 
««^- (VID) ^ti^SnsST-^-^^SrWIW 



t 4 t IT, 7\) 7*-is®&m»)ffi%r (NRG) 

2om, #*¥»«fflBBI-ib fc ^-C, T'yft-^flf 
(NRS) *ffi««#(Ott«(CjfefTLr*Sfc^--^jtt 

6 a C«f6 0 

[0122] ^mmwmRv^mm^, ±a*<7>j;5ics 

1 lie ( 1 1 c \ 1 1 c ' \ lie) CI <fc "9 

/Ell, B*Pflt 3rtT*^-7»ffi^^-rS^B^*5o ep 

a^7?l*S*!ftS*:*<-CtAV^c^: 9^*>%*.?>tLSo 
i^Lfc^— a i:glS3 b <bCO^*^7 y>^!J 

^P^h-^W%ltL^9 0 B#!Ht2S:fi 

aiMi«ffifWJ&fiB*OiBv ^ y T -r - ^H]»a*&S i ft 
otLI 9o «PBB t 4 £r*a< Lfc(0-C(i. ;/y 

3 0 0 a ojggt*;*:Mi;:Tif 

t-Tif 6<7)T\ «f«^**»3 0 0 a <DW$L&*-7W$L 
Hn^gc^^:SIS3 0 0 a id*5(t 3 ^ y — S^affi 

KftjagttKSrft^r-ry^-v-^SrffoTt, f3ui£<o$n 

(0 2 8#WO (ii&^^ix, SSi&ffitf) 
[0 12 4] (ftftKiKojKag^Dir^) *l£J£JLh(DJ; 

oKffi&zn^mMimmnw&^v-txb it, ss 1 ^ 
mm&mt txi 1 s^tbn 1 s&twa 1 9^02 2 

[0125] i^), 015^^^1811 &&%iS:mg;fc 



0 1 9^02 212, ^^gffiS^tO0 9^7^E-E , 

[0126] m&Lizm&mm<nm 1 n&mm* 

K^-^Pir^chlrt^r, Ig (1 3) COny^^ h* — 
^1 3*W?LL<CV^ (I215#R0 M§t«l3b^ 

[0 12 7] 01 5X042 1 9<DJL&(n (1) \C$z*7jk 

10£N 2 ^<O^Stt^f^#H«J.oJKj9 0 0 

- 1 3 0 0°C<DmMX*7^— ^11, 

[0 12 8] r(75«t o 

CO^StC, Ti, C r , W, T a , Mo&O^P d^¥<7)^ 

19. 1000-5000t>^^F d - i,iSoiJ|, 
L< li^2 0 0 0^-V^x h a — ^cO®l?£^iK3tK 

1 1 ZMlSLI-Zo 

[0 1 2 9] j«^-C\ 0 1 5&U<0 1 9<DTM(D (2) 

Ml 1 a" , *T7KfiJct"5o 

[0130] 7£t-0 1 5 &tK0 1 9 (DJLU ( 3 ) 
*-TJ:9(-, *liK*flll 1 cRXfm'2m±mi 1 
a"*(7)±[; s NSG, PSG, BSG, BPSGfti? 

a<t-> y =» vBi-^awt^ y = > 

K*3ft»fe*-6!Bl«IBilft»II!l 2S:»S:i-So ^^*l 
JfMiKftJRl 2(OJi»d ^5 0 0 0-200 

00^^^ Net — J±ftZ>o 

[0131] *tC01 SRXSm 1 9<r>TM (4) ('^>!r 
^tJ:3lc, ^HFWtll 2CO±t^, ^4 5 0-5 
5 or. L< Ii3fi5 0 orcOit^W^^^T, 
i^ft^4 0 0 — 6 0 0 c c/m i n^D^y '>7V^, 

0 — 4 0 P a <7)C VD) J: *9 , 7^/1/7 7^-/!) 
KSrJKfiRi-So *<0«, a*»H**-C, ^6 0 0-7 
OOtCtj^l-lO^ W^L<fi, 4-6^KC0 

T^— /u^S^Sfe-t*^) Z tt^i V , >j^y ->y 3>-Ri S: 

(±ft 1 0 0 0^->^^ ho» AOff$ t<cS*t?HtBJ« 

[0 1 3 2] 0 1 0(C^Lf'il)^^-r *y?->y 

ffiTFT30^lt, 7^7 7 ^ v-y ^^Bl^rig/jrv^ 
T\ «ff C v Dfe*|: i ») U y y 3 1 SrHSfJgric 



[0 1 3 3] SCIl 1 5RTim 1 9 COXa (5) |1** 
tj^-TJ: 9 Id, [^7(d7^L7t#D£H^/^~>^^;fwU 
^l«cl a' £^tr¥W«il a ^Mf 6 D EP*> X «FtC 

3&»b«K*ixfc»i <¥Wtti) l f 

[0 1 3 4] #C{dg| 1 5RUm 1 9<DX*§ (6) |d** 
^-f^id, US**-* >f>^lTFT3 0^Mt5 
*m#mi a £#ld!Bl 1 f4r«9O0- 

13 0 oraag, £?£L< tiifti o o ot:comgid£ 
^S[ftt5: <bidi;<9. fi3 0 0ty^xFn-^cD 

CVDSfl: <fc9KiMM^>!J =VB( (HTOi) ^ 

T 3 0 coy— MfeiS|2 fc*tcaE*?Kfi)cffl^tt«K2 £ 
ffM-T6 0 -eofe*, ili^ttffil f £>*£li, 
8 3 0 0- 1 5 0 OThV^X hn— *<7)jp:£, ft* L< 
(ijKl3 5 0-5 0 0^->^x hn — AOflCS y 
— h*fe»R2(Dff£Jd\ 82 0 0-1 5 0 0 h 

n — jUiOjf:^, jif$i<[iiB3 0 0-ioooty^x 

[0 13 5] ft, El 1 5C0I*£ (6) Idfe^TWldR^ 
Stbttv^s, ftlVffSMtfil f i:ft5**frJI»^ 

td. 0iJx^\ U> (P) ^fty$:K-Xt^]3xio 

[0 13 6] &|d, mi SS^Hl 9 (7) (d* 

*^ti5l^ JSiBWMftWIH 2|cJB2**B»i i 

a |d^£=J>^ hzfc— /H 3&U^ 1**811 1 c Id 

^j^=^^^>^[Z.X. D , ^>^F^-yH3^18 
*SrBB7LLfc^, IW^vx f5f3f^ Cid 

<D=*>?? h*— /H 3&tfl 83?£;^— ^#Ud-C#£ 
cor\ ga*ISg»B#w»fjKS:Kih"C# 5 £ ^ ?f(J,6;$q#£> 

[0137] #C(dg| 1 5 &t>*El 1 9 (DJLU ( 8 ) Id** 

*W-«fc5id, ^yyy^yi3«ii/-:^ >jy 
(p) u ^>y 3^K3Sr««{ti-s 0 x 

ii, p>r^>$r7Ky ^>B^3co^t[s]^(d*Au 

[0 13 8] #;id, Ell 6&uq*l2 0<7)Xfl (9) (d* 



lffi3at*i:81«3bS:fritt5o rixfe^Y-h 
mW3 a^i^3 bC0lR*{i**, #Jx.H, ^J3 5 
0 0^>^ h cj — .A£ £ft£ 0 

[0 13 9] 6 ftTjqg 2 0 COXg (10) (d* 

*^-TJ;?(d, (Hi l (d^Lfcjif*^-r yf^/fflTF 
T 3 OtLDDiaSrftonf^r^I^TFTitS 
*£\ ^iiai:, fcrte»*y-x«*i b&tf 
ISiSKWySSi c SrJK^-rsfcfeld, y-h«S 

3 a Srt£»^*^ t LT, P fciftf>V»S7G*W 
K— h 6 0 Zi&Wk&X* (fljjili, P^^-V^l-3 
x i o 1 Vcm 2 co K-^iCt) K—^-fSo ^ti 
tdj; r; y- h^ffi3 a Tto^frg 1 a 
la' fcft£ B dcO^FM^co K-ytd^ «9^**S3 bS: 

^y- hlffi3a fcffiffiStft^nSo 

[0140]gl>t, ^1 6M0 2 OCOXg (11) 
(d**^-rj; 9(d, iB*^>r -7f^fflTFT3 0£« 

^-r5i^««y-^^«ci bxt^BasKu-o-awi 

c «rJBrit-t-6fc«>^. Y— h«6 3 a <fc!9 t>«0>l£v^ 

y^-ei^* M6 2*y- hm^3 aXtd^tfd 

•C (tWx.tf. P>ft>*l-3X10 15 /cm^K 
SrfTfe-ftd, t7tyhi»OTFTi:UtJ:<, Y 

v\ 

[0141] ^F*6*^ K— ridi f?^*«3 b&tfY— 

[0142] Ig (10) ^O'Xg (11) £S 

SiS^igL, B (^n» -Y^-VfeiftOIIlBlTC*^ K 

V&fto Zt\^X K) , pftt/HTFT« 
t5ri:^t?*S 0 mid J; 19, nft^HTFTR 

-r-^^s?»]iBi*& i o i RTffe&mmm®& 104^ 
So dcOct 9 id. **jt<D3Bii8id*5v^-cn, mm*<<v 

fy^fflTFT3 0 (0^*^)1^^ y ->y 3^T*JKfiK-f- 
^f>^fflTFT3 OCOff^B^fdiJ^ 
B-IS-C, T'-^ilMglftlllKl 0 1 &0%Xiftfraj|E] 

[0143] i^ldgl 1 6 ^.T^EI 2 0 COXa (12) (d* 
^^i~j;9id, mm^-C ^f>^fflTFT3 0ld*5ltS 
Y— MS3 a t^ld^fi^3 bXt/Y- h*^3 a £ 
H5J;5(d, NSG. PSG, BSG, BPSGfciTO 

y y- h ^7 ^k. a<t-> y = ^m^mt^ v 

**^<c-5«2aMiteiB:R4«:®dt-*-So fB2BM«* 
R4^ffti, ^)5000-l 500 0^->^X hn- 

[0144] ftldEI 1 6 <OXf£ ( 1 3) Id^^^-Tct 0 

^«gy-^*i d&t^ft»SK^>r>'fi*i e 



4Mffl?L-t-5 a 

[0 14 5] l 7&OH2 1 wig (14) izjz 

*oteia$t^jR^»'>y K««r^*H6 tut, 

ftl 000-500 0*>?* h p-A«?|^ L 
< t*fa3 0 0 O^V^^ hn — At^±i8fL, Mt-EI 1 6 
&t/ig2 OCDim (1 5) tC^^^i-i Sid. f~?m 
6 a &BfSt-TZ>o 

[0146] m^m 1 7 auqa 2 1 <dxm ( 1 6 ) tc* 

ffilxJ*. NSG, PSG V BSG, BPSGft^ 

1UR 7 (D»J¥fi\ 1^5 0 0 0-1 5 00 0 V p 

[0147] 1 8 COX^ (17) J; p , 

[0 14 8] #;|::|2l 7X1*0 2 (1 8) \Z%; 

i8W*«*»R9S:* 85 0 0-2 0 0 0tvnhn 
— AWffSt^itttU IlCil 6M12 0(7)Xg; (1 
9) l£**^i-J;5K, IMffi9a»jSt^ 0 ft. 

[oi4 9i«v^ sagas 9 a toiii^ y-r s 

i*fc:J:t>, IdftKi 6 (01O#bsJ 
[0 15 0] m 1 0|£^Lfc*f-fR]S«2 OCop 

4**81 (H2 2MH2 3#B8) 3&s, n 
***'<y*L*:«, '^-->-^£*x£ 0 ^3& 
*82 3MS4SM5 3lt Cr, Ni, A 1 

[0 1 5 1] *fft»K2 ocd£SM I TO^tO 

aW*ai4*««:, ^5 0 0-2 0 0 0Jr>y* 
i^J? £ lci£8H- £ J; <9, ffllft2i^Mf 

mic, »f6]««2 i ±^saiRji«2 2 (miow 
[oi5 2]itt:, ±&<nx.o\z.&mtmf&&tLtim 



2 2 (il 0» ^^ffii-Si^^^/Ufi-tCli^ftS 

[0 15 3] J^XlcJ: 0 , H9(-^Lfc«S3fifllw» l 

[0154] («,&3SB<E>£tt«fi!c) £JL_bcoJ: 9 icflDfi 
Snfc»S3g«w*^*^ffiw^fls«fi!t«ria2 3&tr< 
@2 4*#SLTSWt5o ft, E2 3fi, ffiA^affl 

S2 0(Offll^P>afc¥BB|-efe'9, H24li, 
2 0£r^tbX^TM2 3WH-H' WrffiiaTfcSo 
[0155102 3M*J^T, ffijySBffi&Kl 0cD_h 
tai, *>-a4*5 2A5-?rwa(-»o-Caa(t^^"Ct5!9. 

^(D^mKWaLx, MftcDXjicmm&V]*) tLx 

us 2(D^mcomm^it. 7*-?mmmm&i o irx* 
nmm^-i o2tm§ 3 mwmmmi oa>-iaici6o-cK 
ttb^T*5<9, ^itiKKniHiK 1 0 4^. zco-m^m 

S-r-6 2i23^»o-C»»-J-fcn-C^5o y-hti3 a tc 

lEJRKtblEliS 1 04firtJf:ltt't)I^:i:liS^T 
ttt^o T^UKftlallSl 0 1 

<nm o t m«u legacy l x t> «t v \ w x if <o 7 s 

^«^^ijt^tt^^^S^i!j[elSSl 0 4KIS:o<c 
fi. ?KA»affl£fii o ^»[piSS2 o^Btt«« 

HI 2 4 t^Tf^J: 9 H12 3 tC^L/c >— yu*t5 2 
i:(5t£raC||W*:»o*H^KtE2 O^^H^v— /U«"5 2 

[0 15 6] «±KWLfc*H16^1B^*5(t6jKfiaS 
St±, fR*^o^*^^ic:aiffl*ix*fc«), 3ft 

ipiX«2 0(c ^7-7 >r/u^(iKit bntt^t\ u 

f 31*12 3W^fi!c*tv-C^*^iil*« 



m9 a \Zttfi}-fZ>mfemVilZRGB<D%7 — 7'(/l>?& 

2 o_htc i mmimMfc-rz <t tc-^ ^ a uyx^ 
ip]±t5^tT\ ^6v^f 0 ^B^3imT*££ o sic* 
mzmm-rz^tx. yt<DT»&mm\*x, rgbm 

[0 15 7] ^_ht^0JL^#^^Jf^t^iott5^ B e B ^ 

»#KfrRtt-Ci^<7)-C\ «ftKBfflS« l o <Z)fl|j&>e> 
A*hfc£A»tU #[6jStR2O0)ftil^ibffi»-*-$«t5t- 

a' »UfLDD«8lb, 1 c t^3t^A*f"fS ^ t SrBS 
1 Otf)Sffi£¥*fl:Jl 1 a <D'P?£< t t>^^*^«*l 

a' WLDDWib, l c tcoB(iiil3tHtds?KflES 
R«LSbfcXtRSrffiffl-t-6^K36S«<tt5„ ftoT, # 

f^j: vmyt^&Lx, y£mm%}m&[%±£itxi>. 

[oi5 8] £Ajif¥iBi;cia^u^# 
ute <»m& it 5 «± kb £«i x B^ms^iifi^iit 

[0 15 9] jt-f|g|2 5t£, ±a*0>*^tfc<^ffi(£;fctf 

S«*36B(-*L<*fi!£Snfc«*3fiBi oo^iif; 
[0 l 6 0] HI 2 Sdfc^T, ■rF««ti. 

Miooo, 3^«««yi[§i» ioo2. mm\B\m 1 

0 0 4, jSA^fl 10 0, ^ P ^3££[h]S&1 00 8f 
W-WEHIBl 0 1 OS:«x.-C*j*SixTt^o *^fflf 

«ttti*J»l 0 0 Oti. ROM (Read Only Memory) % R 
AM (Random Access Memory) „ 4 ^ 9 $£fi& t'(D 

m&m^zmmLxtttJi-zmmiEi&mt:^ 



*^ffiF«*aaiH]K i o o 2i^ffi^-r^o *^i*«toaiBi 

81 0 0 2fi, *t« • SUtSlslHlK. ffiJBBBIelB, o~ 

&<n&mmm^£^A,xffif&£tix&v) , 
^\zm^-xxt}£ntz^mm-h^i/?^m^%m 

!!k£jSU $ v y^\%^\Jkt^\zMmm^\ 0 0 A\c 
ffi^Jt^o KftlHlSS i 0 0 4fi, f&JIKB l o o ^gBft 

ftJxTX^tira&fflHJKl 0 0 2Sr»*LTt>J:t\ l 
[0161] &lz[12 7 ic* r?)<fc ?tcfl|/& 

[ 0 1 6 2 ] IE 2 6 M*5^T* 
^o^x^i io on. ±y*Ljfceffil§]»i 0 0 4is 
«*KBffiK«±l-*TOSixfc«*3M l o o £^ij>i& 

y^lOOR. lOOGWlOOBRtfflV^yny 

-^M i0 2^f,M*Wf>nsh 3tfcco^ 

— 1 1 0 6 RU 2 tfc<n ^-f ^P^y^^-1 1 0 8C 
ioT, RGB<75 3JBfel^*tJCi-S*J5S:^R, B 

*felC»Ct-5 7>f h/</^l OOR, 10 
OGWl 0 0 Btr#/ra||^ixS B B 
*^*B^«tS*«^SrBSCfcft(-, AMuyXi i 2 
2, yu-i/yXii2 3MK^yXii2 4^f) 

!/ l^-U>-X* 112 1 eu*^il5c 
T, 7-f F^IOOR, lOOGWlOOBCJ; 

^y^DXAi i l 2^«tf?|f«^/S3ixfc«, Wztt 
uyxi i i 4^jMt^^ 12 oic^^— ij 

[0 16 31 *!fete<^ilET-fi#^ **JR^TFT© 

^y^^JJXAi 112 ^r^^^ttr < 5Slt)fca>-» 
^* s > jR9*<t L-CjSfi3SBffl*Sw«|d^A*tLT 

ftSB^ffifiaSBfflStg^^y XjUircor^^ioV^T, m 
*)*Klh^AR (Anti-Reflection) 
^w^^SrWOf+H-fcO. ffl*filCAR«BI«!faSrlltL 



[0 16 4] £h\z x *HHBJB1Rfi. iE3fe«t-J: 
*S £* B£h ft S A ><b Si L r Bdc-T 5 «fc p t - L X fc J: t \ 

Y^^ii^i i 1 2{^*)mi2>z.t^mx*3b 

Xi,^^^ h^JiffllJ*>5^tiTffl!J(75— *(c?&ai^a (0 

[0 16 5] 0 2 7I^*3^T, «^-«»<Dffi<7)e»Jfc6^ 
^ — ^ (PC) 1 2 0 0li, ML^Mif 1 0 0^ 
^r^^^t5 K 1 2 0 2 
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